A41347A 

1/5 

#lftt*A»K:a6^<HBRiaWII» 



0 

0-1 






0-2 






0-3 




— 




0-4 
0-4-1 


PCT/RO/101 


PCT-SAFE [EASY mode] 

Version 3.50 (Bui Id 0002. 162) 


0-5 






0-6 




B^fcHftfrff (R0/JP) 


0-7 




A41347A 


I 






II 

II— 1 
II-2 

U-4ja 
H-4en 
II-5ja 

II-5en 

II-6 
H-7 


Name: 
Address: 


thM -5 (app I i cant on I y) 

*H*»<±T(D»M (all designated States 
except US) 

RIKEN 
3510198 

*I*|P*r|ri£sR2.#1* 

2-1, Hirosawa, Wako-shi, Saitama 

3510198 

Japan 

B*B JP 
B*S JP 



A41347A 

2/5 

WfF ftJKi ^So< h g£ ffijm* 



III— 1 






in-i-i 




tfajili A (applicant only) 


III-1-2 




3feB£Rfc<±Tfl!>ftjeH (all designated States 
except US) 


III-l-4ja 






Iff l~Aan 

ill i 48n 


Name: 


MEDICAL & BIOLOGICAL LABORATORIES CO., LTD. 


Jll-l-oja 




4600002 

>l» v/y |«^ L ;u u i 


III-l-5en 


Address: 


sJlii riuur, oUHi i luniubiiu j i ividrunoucn i Diag. , o iu, 
Marunouchi 3-chome, Naka-ku, Nagoya-shi Aichi 
4600002 
Japan 


in-i-6 




s^m jp 


HI-l-7 




B*m jp 


m-2 






IH-2-1 




dJJK>Jfctf*EI#-efc-5 (applicant and inventor) 


III-2-2 




*S0W (US only) 


III-2-4ja 




SJfirt ^X3C 


in ^ ten 


Mima (\ A QT U7;_„4- < \. 


II I \i 1 III 1 1/ 1 At 1 * 

MIYAWAKI, At sushi 


HI-2-5ja 




oo i u i yo 






5Tv TU -7C » 1 J IMX/J\ *Wt 1 

ffl:£friBt&A31'fb3*Sr3Sj9rl* 






III-2-5en 


Address: 


c/o RIKEN, 2-1, Hirosawa, Wako-shi Saitama 

3510198 

Japan 


III-2-6 


BI*(B4) 


B*m JP 


III-2-7 




H^H JP 


III-3 






III-3-1 




thMXjBiZfmW^-Z&Z) (applicant and inventor) 


III-3-2 j 




^gKD^ (US only) 


III-3-4ja 






m-3-4en 


Name (LAST, First): 


loll I bill, nideKazu 


III-3-5ja 




3510198 

\J\J IV/ 1 \J \J 












IU~3-5en 


Address: 


c/o RIKEN, 2-1, Hirosawa, Wako-shi. Saitama 

3510198 

Japan 


III-3-6 


H£g(H£) 


JP 


III-3-7 


fe3f(B*> 


JP 



A41347A 

3/5 

mmm ) 



ni-4 
ni-4-1 

III-4-2 
III-4~4ja 
III-4-4en 
III-4-5ja 

HI-4-5en 

1II-4-6 
IH-4-7 


Name (LAST, First): 
Address: 

mam*) 


t±JJi@AXtX^^#t?fc5 (applicant and inventor) 
^SCD^ (US only) 

KARASAWA, Satoshi 
3960002 

JXSr IT" /3P ■ 1 J -/>.""J J X3c // V i^J -/v. /^jl 1 KJ O O 1 U O 

c/o MEDICAL & BIOLOGICAL LABORATORIES CO., LTD., 

INALAB. , 1063-103, Aza Ohara, Oaza Terasawaoka, 

I ria-sh i , Nagano 

3960002 

Japan 

B^S JP 

B*@ JP 


IV- 1 

IV-l-lja 
IV-l-Un 
IV-l-2ja 

FV-l-2en 
IV-1-3 

rv-i-4 


Name: 
Address: 


TOBA (agent) 

SIKs & Co. 
1040011 

m»tB4'*E^S-Ta8#7-§- ^aS5tt*;U8Pg 

8th Floor, Kyobashi-N isshoku Bldg. . 8-7, 
Kyobashi 1-chome, Chuo-ku, Tokyo 

Japan 

03-3538-5680 
03-3538-5686 


v 






V-l 


aumMs-j-a 




VI- 1 
VI- 1- 1 

VI-1-2 

VI-1-3 




2003^ 06 £ 16B (16.06.2003) 
2003-170324 

B^m JP 


VI-2 
VI-2-1 

VI-2-2 

VI-2-3 


d£ 1 


2003^ 06 £ 16B (16.06.2003) 

2003-170325 

B*S JP 



A41347A 

4/5 

Wff tt* tS^5< B BS ffiUSt 

jew taws ) 



VI-3 
VI-3-1 

VI-3-2 

VI-3-3 




2003^ 06^ 16 B (16.06.2003) 
2003-1 70326 

B*m jp 


VI-4 
VI-4-1 

Vl-4-2 

VI-4-3 


ttM0 

m& 


2003^ 06B 16 B (16.06.2003) 

2003-170327 

B*H JP 


VI-5 
VI-5-1 

VI-5-2 

VI-5-3 


m& 


2003^ 06^ 160 (16.06.2003) 

2003-170328 

B*S JP 


VI-6 
VI-6-1 

VI-6-2 

VI-6-3 




2003^ 06 ,r 16B (16.06.2003) 
2003-1 70329 
B^U JP 


VI-7 . 




VI-1. VI-2. VI-3, VI-4, VI-5, VI-6 


VII- 1 


4S££nfc®&Wffl«Ba(ISA> 


B*gif$fFJT (ISA/JP) 


VIII 
VIII-1 

VII 1-2 

vin-3 

VIII-4 

vin-5 


























W- ad — rrs. -4- T t^j vt-x rf-i ^i- / r— I J- XJ— , ■ i . r— n > 






tc^ b4 v >m^x &mm&m$: 






IX 

IX- 1 
IX-2 

IX-3 
IX-4 
IX-5 
IX-7a 

IX-6a 










5 


✓ 




59 






6 




KM 


1 


✓ 


13 Bo 


8 






79 






31 




IX-7 




110 



A41347A 

5/5 

«fHFtt^*»K:*<J<Hllltf«W» 

b.m tamm ) 











IX-8 








IX- 16(A) 








IX-16CA) 

-0; 


mm 13^3 iz-mo%mm-f%mmm&<n 


_ 


1 Diskette 


tX-17 


PCT-SAFE m^ffl^ 






IX-18 




® 




IX-18 








IX-18 








IX-18 








IX-19 






IX-20 






X-l 










X-1-1 

X-1-2 
X-1-3 


mm 






10-1 






10-2 

10-2-1 

10-2-2 


mm 

^F^EISJ^^ 




10-3 


<zw^$i<o^ig<E> h (irnE a ) 




10-4 


^mm 1 1 ^(2)k g<5 




10-5 




ISA/JP 


10-6 


m^m^t^^^, mm 






n-i 







A41347A 

1/1 

ISM thmm ) 



0 

0-1 


^TtTrrEA^ 




0-2 








0-4 
0-4-1 


m& PCT/RO/101(#JR*) 


PCT-SAFE [EASY mode] 

Version 3. 50 (Bui Id 0002. 162) 


0-9 




A41347A 


2 


m^A 




12 






/htf- (JPY) 




12-1 




T 


o 


13000 




12-2-1 




S 




97000 




12-2-2 




JP 






l£ o 




il 


116000 






12-4 




80 






12-5 




(X) 


1200 






12-6 




i2 


96000 






12-7 


ii + i2 = 


i 


212000 






12-12 


EASY(CJ;5«« 


R 


-8300 






12 7 13 


BTOtfJJB^amO'frW- (i-R) 


I 




203700 




12-17 


#tti-*^#^»#tf><£ff (T+S+I+P) 


o 


313700 




12-19 








13-1-1 


ffi^A^i^a^ 


110000109 iwswsfeAmrra^-Y** 



1/1 

PCT 



13-1-1 




1 1 00001 0.9 mmmz xmmmmv^ i x 




13-2-3 




Green? 

tbMA 1: mi£#-^feA£*i-C^£i±/^ 0 






Green? 
fchUA 1: 

?7^>5 U#-^fBA£;h.-CU£-fe!:A, 0 






Green? 
ftSA 1: 

3£ X * IB 7? <D £ ffc 1 i X # & f= 1 1 A S: ^ T? IB A L X < 
tz£l\ 


13-2-4 




Yel low 

*>> mVTlf blitz tt&tftftZ *i3i-to l^tMD 
1ST IfUfeott, 5fc<D ttJHtfBl y T If b *l<5 au 1= 
ff^4-it^[^ y ^-frAy 0 


13-2-7 




Yel low! 

-r^<r©aBIA*<JB»f=*« (IB^WEP) £ L ft I MB 

f I 1" /— T"~ .1 t» | ■ i i Mm - XTT* #^<* .1 l» ^r-t. t'j 1 i • » %—t— r I t —r ^ . — rr — 1 r i 

y» ^fttt3£li^SSfittcD^L£;^tt^£>'i£3gtt 
Tb^fey^-To 




1*38? 


Green? 


13-2-10 




Green? 

ffe©pcT-EASY©«fieT?A*-r-sct*<-c#^-r 0 w 

&£m^il^<D^ttlz-o^-C5ifSLT < f£*L* 

o 



mmm 

=f (Montipora sp. h ^ K V 4 *S (Acropora sp. ) TkUV ^ / {Lobophytum 
crassum) ^(D^\M^%W SWRXf^^mm (CHI" 5 C 

yic^-r? (Actinia equina) &3fc(D&%lt£-&mm&WRZ$ : t<Dmm\Z- 
^7^^tU7 • tf^ hVT (Aequorea victoria) ^m^^^tM 

&w (gfp) ±mm^^x^<(Dmm^m-t^o v^y^mmt 

mM$£fe$3 X Tf¥&m&) (semi-rational) ^f^^m^m^m^^X % £^ffc £ 
bfc £ ^ofci* ftG F P«f#^l«$tLTl/^o »^m^m^^#f^ 

ffei<ti$ix|)GFP f I#:©-o i t Tf fef 61 (YFP) 
ifhtb^> 0 YFPfi, ?*7? (Aequorea) G F P^Mf*C0"p-et^^(Z)^7t 
&^1r 0 W©YF PCQ £ 3o£tfq>te^ ^fi^fb 60, 000—100, OOOITW 1 *3 J; 
t/0. 6—0. 8 X&>*) (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 

GFP^WfMiiLt, v'TyfMef (CFP) frfoV, E 
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^-T^ (Discomasp.) frt>t3ifcG.%tftS&1t (R F P) <fc>HMB$*tT *5 £ N DasRed 

^)tSr|Sf Sfco*s#^E-r5„ $IJ W) 4^ * 5fC- O dfe M ^ 

-jj, i£te<Di&ytm &W(Dm^m^ o ^ft:<mfz.i><Dtf&mw£i^x&% 0 

«\ = ^ =* (Montipora sp. ) , $ K V <4 */ (Acropora sp. ) , 

RXfV^*cy=i {Lobophytum eras sum) }d £ Jfei" 5 , #r&fr^}feg6il$r»#rf 

S £>lC:*3l§U3fiJ\ «»RFP (DsRed, ^ o ^ <y fft) <Dyjk-tfB&\,^ffi)jgx 
^h^^^mn. V y^^^^ (Actinia equina) tC^jfef'Sx £> 

ZlftE?«lOWfRfc»-5V^T»»3fe^ , 7'f "^-feKft-U, =x*^^rf (Montipora 
sp. h 5 KV-Yv- (Acropora sp. ) S.t/^ 5 =*r / {Lobophytum crassum) 

# £>*Lfc =f * ^ ^ =f (Montipora sp. ) , ^ F V 4 "> (Acropora sp. h ? 5 
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Uobophytum crassum) &M<Dmytm&W(D&?t¥F&RXfip HmgiVk&M 

Mft^-f^-SrlSf+U ^SrMtS # W y ^ryf t ^ (Actinia 
equina) <D c D NA^-f ^9 y — ^^±157°^^ — £rffl V"-C&r&fcfe3[tS6® 

f bit i^fc^^^WV^yft^ (Actinia equina) 
03feKi|Z«N4&trpH«$ttSr<!|«fUfc. SSSWHu cn^cofciji^g^-C^ 

BP*>, *»WK:J:*Mi, JJ*T<D (l) ~ (3 5) tcE«E©»i«^16W$iLSo 

(1) =^&>i^^=f (Montipora sp. ) fc3fctf>TfBtf>#t±£W-t* <5&3fe® fiSfo 
( 1 ) M&m±&&fc 5 0 7 n m-CfcS ; 

(2) g*S*W5 17nmt*5; 

(3) 5 0 7 nmll^lt^^/Wl^iW 1 0 4 0 5 0 t?feS ; 

(4) 2 9T*fc5; 

( 5 ) %m.n.m^(D p H«gtt3&S p K a =&J 5 . 5T*fc5 : 

(2) 5 Fy<<-> (Acropora sp. ) *3l5<^T?Bro#t*^Wi"5^C^tS6K„ 

(1) 5 0 5 nmtfeS ; 

(2) ^3fe^&*^5 i 6nmtfe5 ; 

(3) 5 0 5 nmi^lt^^/VDtWS 3 6 0 0tfc5 ; 

(4) ft^JR^SO. 6 7ffc5; 

( 5 ) -ytm.$L<&Wi(D p um^^ p K a =jj$ 6 . 4 -CfcS : 

(3) * Ky^v- (Acropora sp. ) *3fc<E>TEB<Z>#t£S:^rr <53bfcg 
( 1 ) m&m* : &M& 4 7 2 n m-C£>5 ; 

(2) ^7tffi^«dS4 9 6 nnTT?fc5 ; 

(3) 4 7 2 nmt*5l^^/M«WS2 7 2 5 OtfcS ; 

(4) Sr-J^^O. 9 0-Cfc5; 

( 5 ) ytm®L¥f®i(D p HJg&gf£tfS p K a =^3 6 . 6ffc5: 
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(4) =t*ris-V-^=t (Montipora sp.) *35©TlE<B#te«:^-*-3^3tefi6flt 0 

(1) Eb&fefcjft&aS 5 5 7 nrnffe^ ; 
( 2 ) ^^ttt^cjK*^ 5 7 4 n mt'J) 5 ; 

(3) 5 5 7 nmCfcltS^/WDtit^U 1 7 5 0"C*)5 ; 

(4) *^l|X^^o. 4 1X*fe5; 

( 5 ) %WQLlfc&<D p HJ®§t£aS pKa<^4. 01:^5 : 

(5) ?^#Wy=?yft^ (Actinia equina) &3fc<DTffi<D#'i43r;pri- 

( 1 ) RlM^jftJIflS 5 9 2 n m-Cfc* ; 

(2) 5 9 2 nmCfci^t/TOt^ 8 7 0 0 0 ; 

( 3 ) ytwsi$ffe<o p H^t* p h 5 ~ i o -e^-e*> 5 : 

(6) r>$dp-y=i {Lobophy turn eras sum) ft^<PTlE<Z5^'|&£:;fi*"t"5^bfcS 

( 1 ) JSbj£Jg:fci&£;6S 4 8 2 n mffcS ; 

( 2 ) ^3t«^:StS*S 4 9 8 n m-Cfc 5 ; 

(3) 4 8 2 nm^fclt-S^^tMIt^ 7 1 0 0 0 ; 

(4) S^-UX^^O. 4 1-Cfc5 ; 

(5) TO^©pH!8gtti5pH=4~l O-C^-efc-S : 

(7) WTOfiTii*»07 5 ^KE^JSr^Ti-S^aeW. 
( a ) IBW-f - 1 \Z.~m>(DT % / stsa^j ; m 

( b ) @a?ij#-*§- 1 \zmm<DT ^ / BBE^itess^-c 1 & b&mor ^ y m<ox^ 

(8) ^r^fa^^r 5: /ifcE#i4:^ri-*«}teffi6« 0 
( a ) ib?ij## 3 \cmm<DT * / sma^j ; 
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( a ) 5 xte 7 miEttor 5 y mmm ; 

(b) ia^j##5Xtt7^fE*fe(DT$ ysna^fe^-c 1 a»b»i©7^»© 

( a ) ia?ij#-§- 9 ^mm<DT ^ y mia^ij ; xn. 

(b) ia^iJ#-^9^fE«(OT 5 /^laWc&^-C 1 ^ ^Ml^T ^ y m<D^ s 

(11) -^T^fpr^^T^ y^@a^j^^ri--5fe^^fiw 0 

( a ) ia?ij#:-5§- 1 i ^mm<Dr n y wtmm ; xjs, 

(b) ia^j##i i izmm<nT ^ ; mmm^\,^x i frbWtm<DT s m(DX&, 

(12) uT(Di^ti^<DT ^ /mmm^^ir^^m&m 0 
( a ) ia?ij#-^- 1 3 i-mm<DT ^ y ®?ia?ij ; 

(b )ia^ij#-§- 1 3 icmm<oT * y ^sa^&^r 1 ^iMaor =■ y ®?<d^, 
mm&ui/xi-ittmzm-tzT $ y sgia^j&ir u f3fe^tt57 $ y ^sa^j : 
( 1 3) m&mi fi>h 1 2<DmthfrKmMcDm£iW:&=i- mDNA, 

(14) KTW»(DDNA„ 

(a) mzm^i izmm<DT^ ymmm^^- ki-sdna ; xt±, 

(b) ia?ij#^-i^iE*fecDT5 y^ia^j^*5i/^xi^^^fni(DT$ y^(D^^ N 

A : 

(15) siT(DfarLfr<Dm.mm,$\\z^iir%r>NA 0 

( a ) ia?ij#-8- 2 izmm<Di&mm?q ; xr±, 

(b) ia^J#-^-2(c|aft<D^Sia^J(c:jo^-c 1 ^^^fi^ScT)^:^, f^^t; 
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(16) SlT(Dt*!thfa<Dr>NA 0 

(a) E3RI#*3fc|B<ft©T§ /^IB^IJ^^— KfSDNA ; 3Ui> 

( b ) @a^ij#^- 3 fcfBf^T 5 7 ^SB^lJiCjoVNT 1 bm.m<DT ^ 7 g£<7>^^ 

A : 

(17) UT(DMtLfa<Di&mmF\*?l-fZ > I)NA 0 

( a ) sb^ij#-)§-4 \z.mwt(om.mmm ■, 

(18) J^T^fSI^^^DNAo 

(a) gB^J#^-5X«7t-|E«c(75T^ y^lB?IJ£=i- Kt^DNA ; Xfe, 

( b ) @fi^lj#-^ 5 X« 7 ^|E«6»T ^ J g£IB?lJM:fb^T 1 3> hm®<DT * / m<D 

5DNA : 

(19) SXTcDffiftfr<Di&mm$:mirZ>l)NA 0 
( a ) IB?lJ#-5§- 6Xtt8 (dlHm^^SIB^J ; 3U±, 

(b) mm^6Xte8\z.um<D&mmwtz&\,^T ifabmm<Dm&<D$:£: s m 

(2 0) WTcoiRl^^DNAo 
( a ) IB^IJ#-^ 9 ^|5«fe(DT ^ 7 |£IB?lJ£r =< - K-T 5 DNA;XI1 
( b ) IB?IJ## 9 ^!E«c<DT 7 ^@fl^lJ^*5VNT 1 ibM<DT =■ y IgO^, 

A : 

(21) &>T<D{vjtvfr<Dm.m®m%mirZ)DNA 0 
( a ) ia?y#-*§- 1 o ^umcDmrnnm xj*. 

( b ) Ifi?IJ#-^- 1 0 ^lEi^^IB^CjolNT 1 ^£>M<7>*&^<£>^3*c, 
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(2 2) UT<D{»!frbfa<D-DNA 0 

— Kt^DNA : 

(2 3) i^T^{5I^^^ia^J^^-t-^DNA 0 

( a ) 1 2 i^m<Dm.mmn ■, x&. 

(b) ia?ij#-$§-i 2icmm<vm.mw,m-i$\,^x wmR 

^SS^iJ : 

(24) £/.T<£>M*L^<7?D N A 0 

(a) ia?u#-*§-i 3Kmm.<DT * ;mmm*=i~ k-tsdna ; xtz* 

(b) SE?U#-§-l 3(CfE«t(DT 5 /^ga^JtC^T 1 ^b»7^/t©^ 
A : 

(25) £iT(Di»mfr(Dm.mm&mTz>r>NA 0 

( a ) sb?ij#-§- i 4 \cmm(Di&m%m xa, 

(b) ia^J#-f- 1 4 *cfEi|£<D:!£gMa?iJ&;i:*o^-C 1 ^kifr^<Di&S<7>^;£: N m&R 

(26) (13) fah (2 5) coMtV^^fStt^DNA^^-rsm^mxL^ 
(2 7) (13) (25) cDfpltb^{CfB^ODNAX« (2 6) idfStt 
(2 8) (1) frb (4), (6), (7) a»e> (10) X\t (12) <Z>fpT;h^ 
(2 9) fiilOSeW^^pfe,^^-^^^^^-^^^^ ( 2 8 ) ^fE^CDSj!^ 



(3 0) te©«&«iS|(|Jfirt,jv»'B'fc^6(,^ se j t ^ fc5x (28)Xli(2 

9) fcia«ioiH^)tsceK. 
(3D (5) xfi (id icmmn&mm&nttiKDsmnbfrb&zm 

(3 2) (2 8) frh (3 0) O^Tix^tc|E4feOi»^^Se««r*|BJiartT? 
(3 3) (5) Xtt (11) (CEf ©Mlfif ^7^t/^-I&It t 
(34) (1) 2&»P> (4). (6). (7) frh (10) Xtt (12) (Dfaflfa 

icmmv&ytm&m. (14)^(21), (2 4) xr± (2 5) wttaxa^iEife 

^DNA, (2 6) {-i5ttO|a^-m^-<^^-, (2 7) ldfB«<D^®<E^ N X 

tt (28) i>t> (30) oiPrtb^idfa^oijj^^MeK^-atf, Ebtewas*^ 

ho 

(3 5) (5)111 (11) te*©fe3(5ge», (2 2) 3U* (2 3) iCfB 
§©DNA N (2 6) fcSE«feO|a^.tft^^^ — % (2 7) fcHBROTgWEtfeft:, 

xfe (31) tc;iB<ftojK-a-fie«^tf, K3tttm^y k 

^WOa^yfyJ (Montipora sp. ) gl3fe<Z>^teS6K (COG) CO 
h/^T>*M^-<^ hAs (BA), ISftSSK (COG) COP^X-^ h 

(0B), &T>*^3t^ejC (cog) (OpnmSiVk (Be) £^-r o BcK::|3vvc« 

0 2 11, *^©3tVfyi (Montipora sp. ) i*©t)fcSSf (COG) CO 
pH5 -eco^^t^^^ h/lsRXfiBjI&X^? h/U (BIA) &t£pH5 T?co@£iK;x-<>? h 

/i- (121 b) ^^-r 0 
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i3ll *$£m<D* KIM *> (Acropora sp. ) SM^SSf (MIG) 

h/i-Rum&x^? b/b (ha), -gytmsm (mig) <om.^^^^ v;v m 

B), Mjtief (MIG) CDpH^S'14 (@C) ^r^-To EC^^T, ^$4fi 

l§|4tt N ^P^(7)5 KIMS' (Acropora sp. ) & 5fc<Di£ft3t fi« (MICy) 
ft*-^ hsioRXfm&^f Vjv (iA), MSf (MICy) (DW&^t r-/U 

(ihb), ^tm^seic (Micy) (Dpnm%:$± mo &^-t 0 mc^&i^x, 

m5te, imm(Dik%mtew. (Mic Y 2) ^pH^tt (eia) 
^ h/^ (hib) %7jk-r 0 

0 6(t ^^PJCO^^^i^>-=r (Montipora sp.) Ei3 5fE<Di£5t!i 6SC (COR) (75 

M^-?^ h/kRtWg;*^ h/w (IHA), ^s&W (cor) h 

^ m Bh (COR) WpH^ftt (i0^t 0 ElC^feVNT, 

m 7fci % «BJ(7)r>^^W ydf^^^r^ (Actinia equina) S^COfe^MS 
K (Ume) WR^L^? h/MpH7. 9) ^^J^bfc^m (1A), RU&m 
SSW (Ume) O^UX^COpH^tt (|HB) ^^-T 0 g|A^:fc^T, 

H!8W\ 5 3f/ =< Hobophy turn eras sum) S*©t3tiei (KnG) 

<D&ft;*-<^ h/V^:I>*f55^^^^ h/V (IHA) (KnG) <D pH 

f£ (ISlB)^^t-o 

3891 SrHlfe-r 6 «> (DMc&<Dtei& 

*$§m<Dm— ©tMSIii, a^^^:* (Montipora sp. ) ft*©fc(D^ 
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(1) MfeMfcR^ 5 0 7 nm-Cfc* ; 
( 2 ) &ftM*L&&tf 5 17nmffc5; 

(3) 5 0 7 nm(^lt5^/Wl)feI|^ 1 0 4 0 5 0t?fc5 ; 

(4) *^lRapj6So. 2'9-CfcS; 

( 5 ) p HjRSfeG* p K a =*& 5 . 5t$>5 : 

(Montipora sp. ) fi x JWJteftttn^EASM^tt^ V^MHM" v-^^ 

7nmT?fe0x t»W5 17nmf$,5 0 5 0 7 nml^l^^ 

'Hft}t«#tt S^1DJ^« 0 . 2 9 -Cifc 5. ^e/HRSfrKSfctt 

*»W<0|6— ©SbfeSeRfi, $ Ky-Tv' (Acropora sp. ) 
TBao#'l4?r^-i-5 r b *<&mb-tZ> 0 

(1) i^ji^^ s 5 0 5nmtfc5 ; 

(2) ^3tffi^ifiS^5 1 6 nmt^S ; 

(3) 5 0 5 nmtfcltS^/HlMiS 5 3 6 0 0t^5 ; 

(4) *T-itZ^o. 6 ; 

(5) 3tKJR#ttOpHiSS^ s pKa=Jjft6. 4ffe5: 
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5 K IMS' (Acropora sp. ) f± % fiJM^P^^fflA»^^3Effl-r ^^=f 
5nmT*fc!), t»W5 1 6 nmt^S, £fc N 5 0 5 n mlC&tf-S^r 

/naft&t&f* 5 3 6 o o -efe t> , s^iR^ti o . 6 ^/Hftftflsafctt* 
?y : 

*389l©SS = tf>&tt®6«ii, ^ K y v- (Acropora sp. ) ^>b©Tfe^ 

(1) Mfe*;i&g;^4 7 2 nm-T?foS ; 

(2) ^3tfii^:»fi^4 9 6 nmtfeS ; 

(3) 4 7 2 nmt*3lt5*;^»i5 2 7 2 5 0T*fc5 ; 

(4) J^i&sp^O. 9 0tfe5; 

( 5 ) ytW.l&<fctik(D p H«S14* S P K a =&J 6 . 6T"fc§: 

2nmT*fc^ f 9 6 nmT*fe5 0 3=fc, 4 7 2 nmtfcft^ 

/MfttttfjKH: 2 7 2 5 0 -Cfe 9 , fi^i&sfsfi 0 . 9 0^5, */HR3fe«8kttSt 
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( b ) nmm-^ 5^17 ^mm^T ^ ; mmmz^^x 1 ^ bWtm<DT / m<D 

(1) JM®*^^ 5 5 7 nmT'fcS ; 

(2) $«»5 7 4nmTfe5; 

(3) 5 5 7 nmiC35rtZ,^/UW.ytmm&4 1 7 5 0tfe5 ; 

(4) m^-l&mtfO. 4 1T'$)5; 

(5) «ttt©pHlS^ p Ka<|?)4. 

7nm-efct), f)tMB55 7 4nmtJb5„ £fc, 5 5 7 nmf^it^^ 
'HSft't&Bfcra: 4 1 7 5 0-C&*K i^t&TOO. 4 1 -CfcSo ^/HftttfiMfcttS 

( a ) @E?U## 9 tCfBifeOT ^ / ^ga^lj ; Xtt, 
?U : 

#3593<£>fi^gaWfc*. !7P< *KW y=¥>-^-^^ (Actinia equina) S^O^ 

( 1 ) 5 9 2 n mt^5 ; 

(2) 5 9 2 nm(Cjo{tS^-/W^#^8 7 0 0 OtfcS ; 
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( 3 ) ytM.U¥f&<D p Hfl&gttaS P H 5 ~ 1 0 "C^-e*>5 : 
^^^Wy^^^-Y^ (Actinia equina) tt N jft|J&gb4bP9 (Cnidaria) Of IJJIS 
StfajMROTEiUffl (f->-=f^^) (Anthozoa) CO/N^Cii^EEIi (Hexacorallia) <D 
^rti#g (Actiniaria)O^y #W y^y^-t^f^- (Actiniidae) dJ^-fS-f V 
^ft^OlfitifeS, W#Wy^ryft^ (Actinia equina) fct % 0 ^ 

ft£> N **t«T©H^-eii % *^Wy=¥^^ (Actinia equina) 
^--V-y (Actinia equina) I^O-f y ^l*"?* y 35»e>2^%^Ofe3f?SfiW&'5l# 

■C&tK *fc s 5 9 2 nmtjoitS^/WBiSfiS 7 0 0 0T*Ji)5 0 

Sttt, ^B<DpH^^*5VNT^<D^#T^ffli-S^^^-e# s ^ffrtt?<7> 
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( a ) @B?IJ## 1 1 J,Zt&m<DT $ / ®?IB?IJ ; 
?|J : 

^^PJCD^BE^^^SeKfL V^*/^ (Lobophytum crassum) &$z<Dh(D 

(1) 4 8 2nmT'fc5 ; 

(2) ^ftSzfcifcgas 4 9 8nmffe5 ; 

(3) 4 8 2-nmlC*5tt^^-/U®^#^S7 1 0 0 0"CfcS ; 

(4) ft^JRafs^s 0 . 4 1tfc5; 

(5) t5if;ji^© p Hlgtt^S p H = 4 ~ 1 0-C^-efc£ : 

{Lobophytum crassuni) fi % JWJSlhflfcW^dllRASScl^^^iglPIJClJR 

/HftStflMfcH: 7 1 0 0 0-efct), fi^iMte 0.41 i?fe5 0 ^/HftftflMBfcfiM 
( a ) gE?lJ#-5§- 1 3 tC|E*fc<DT ^ y B&IE?IJ ; X«\ 

( b )E^lJ## 1 3 \zmm<DT 5 / ^ia?lJlC*5V^-C 1 ^?>|iC7 =• y m<DX£:. 

lH2 0fl, »4U<lllHl0fl, J:»>£F£L<M:l;0»P>7te, SbK:^ 
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H^'$5^T©^mt, ®&&&^ P H«$tt4 

■§•1 l^l5«tbfcT$y^@E^Jlc:*fUTl^^M<DT^ym^^ 

ftsr^M-efes. 1 » 3, 5. 7, 9, 1 

1X1413 fclfE*fe bfcT 5! y BfeBB^MWcEaW-jf- 2, 4, 6. 8, 10. 12 

f+U^fr^£Ji^T^^>lJ->:^(Montipora sp. ) % * K V <i is (Acropora sp. ) N 
£ P< aj? W y =¥ -Y 9 (Act inia equina) x X \t "7 5 7 =3 (Lobophytum crassum) 
*^©cDNA7^/7y-?rii(atPCR^^^tJ; U % *3SW©^c 

iikytmmwxi-±eLmm&w$: =1- Kts d n A©-«©»f^*±iB p c ric 
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(2) ^ijPDNA 
NA^Wb*L5 0 

(a) ia?'J#-S§-l, 3, 5, 7. 9 X«l 3 tCfBtfecDT^ /^ia?U^^— Ki~ -5 
DNA ; Xte, 

(b) @B^J#^-1, 3, 5, 7 N 9X{21 3f£ffigcOT^ /^la^fc^-Cl;^ 
^o^M&«^^- Kt5DNA c 

(a) @E?IJ## 2 , 4, 6, 8, 1 OXtel 4 ^|E«i<Di&Sia?lJ£ -5 D N A ; 

(b) ia?lJ#-J§-2, 4, 6, 8 X 1 OXttl 4^|5«cCDmSia^lJ{C4oV^T 1 
Jf&^ — Kt^DNA : 

(a) @a^J#-§-l H-I5«(75T5 y^Sa^J^r^- K-T5DNA ; 

(b) ga^J#-f-l 1 ^|E«(DT^ /^ia^J^*3VNTl^^McDT5: 
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— K1~3DNA : 

j&»<e>*&sbb?ij «rwt- 5 d n a &mif h ti -5 o 

( a ) 1 2 tflB«<Z>tt[*E5U ; Xf±, 

(b) S$IJ#f 1 2 IC|E*©ttSi»IJfc**VNT 1 «»t>Sfi©ttHO^*, 
5 b, ^^^^-^/Ev^c^y t?ig£^/& (PCR) tc:J;oTMig 

$Ix_Wf, Molecular Cloning: A laboratory Mannual, 2 nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. , 1989 „ ttft Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) Mfg<£ 

(3) $MM»MriMr 



17 



7 • hv/i-y^ • T ^ 9 — -|f 51 -7- (Bacillusstearotherraophilus 

maltogenic amylase gene) % /^f/l/^ ♦ ]) *r =- /Jx /V 5; 7 a T 5 :7 — if jUl^s-?- 
(Bacillus licheniformis alpha-amylase gene) N /<f/l/7 •7^ny^"7 y=f-aL 
1/7* • BAN T 5: ^—-^'ia'fE 7" (Bacillus amyloliquefaciens BAN amylase gene) x 
't^f^ • T^^7 y zfv *r T— tfitfcT- (Bacillus Subtilis 
alkaline protease gene) t> U < • -fS.fl'T. • n if at'gT- 

(Bacillus pumilus xylosldase gene) 607° n ^e— ^ , Jfc}i77-v ! - =? J*9(D 
P R ^=b< fiP L ^n^— *J3f®<£> lac. trp 3g= b < tt tac * ft g $t 

T-l (^ * oft^'f ^ste^) * x Jfc»77/^/^2±tSi 

m^mmx^wj^sm^u^— 9<omt ttii, 
Ky ^^°C2^— ^ N p i o/b^^, y^^-pt • # y # • 3t? y — 

©7"d^^ % 7/^-/V7t Kn^t- ^ite^^n^— TP I l-7°n^e 
ADH2-4c ^n^-^^a^f £>ix5 0 

tp iA7°n^/j;^fc^ 

*/cteH«^3El-O^TteTP I 1 ^^U-^fL<liADH3^-*^ 
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^ ^ - lilt, ^ y 7f = i'— > a y s v 4 o*fc«:T7V 

/I'* 5 E 1 b Mi*© ©) ,fe?x y/N y flE^lJ ({SJ ill S V 4 o^^/^f-) 

£>) <D £ 5 ftHSs&WL-Cv^t «tv\ 

HTtgfCi-5DNAIS^J^ ; S:eLrt>ct<^(D-F!ji LTttSV4 0«^^(^ 
#I?LJ3\ S?fc Knlil/^^^- ^ (DHFR) tfcliV/ty 

(4) £$m0MMM&£ 

^©DNAjfc fc^ ^ * - £ ^ A £ *L 5 fi, <£> D 

19 

./ 



"fftfU^ffljaofll iLm HEK293 H e L a «B|&, COS B 

HKftfi, CHL»tfcliCHOW^iif^.ii^o tt9U£#IJ&£rJ&9NEft 

5*WflSaS^*f btt. MZ-fts IF y % w 4 ± X - ±U tT^3i (Saccharorayces 
cerevislae)^fc«-^^^7 n-^^-fe^. • ^/l^f^y ( S accharomyces kluyveri)^ 

"C#<5 (#!jxJ3: x Baculovirus Expression Vectors, A Laboratory Manual ; 

Jj h -7°n Fn- /UX.^T ^•^eu^-rr 7—. /^^-p^— x Bio/Technology, 

6, 47<1988)*$lCfB*D„ 

57!? F^77r • 7J y 7^-/1/^^7 • j*^ U-T— • tfV — KP->^ • ^-f/V^. 
(Autographa californica nuclear polyhedrosis virus) r. £ ^"T?^ 5 0 
IL*Jfflflt2<t Ittt, Spodoptera frugiperda (D$9%Mti&T?$>Z> S f 9, S f 2 
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-7^ a. T/K ^ y.TVK^ >s<^~- (W. H. Freeman 

and Company), — ^ — 3 — ^ (New York) x (1992)3, Trichoplusia ni <£>#fl|yfflJ§£ 

-cfcSH i f i v e Wyt'hDi;xy|i||)^^5rimao 

«i***«ttit»-e«fiii-5. ^Kte*#©«f**a»e>. 

*r*»»SH--Stett, ii*o«eit«>¥l», «f*IS5feft-ffiv^rf«tv^ 0 

-^(O^Vl/Zm^ltJm^ Jt^tSM? — «fc, S-Sepharose FF(7 
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w.frmx.w&n&ftm-t2>m&ia-3:. ft-rmmm&m*^- k-t -sdna^a 
^tsri^^^^o *wmw<Dmm(Dm$m-% 1 , 3, 5x117, 9i 

«13 {-IB«c LfcT 5! / mgfflRXmm&ISr 2,4,6 X« 8 , 10Xttl4t 
(D^Tt S S»Sr=« - K-T 5DN A £li 5 o fcii&g * D N ArrK" Srf^K 
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-<?? — X\Z. TpNEOj (P. Southern, and P. Berg (1982) J. M01. Appl. Genet. 
1 ; 327 ) , r pCAGGS J ( H. Niwa, K. Yamamura, and J. Miyazaki. Gene 
108, 193-200(1991) ) , TpRc/CMVj (4 > tf h n ^f^±M) . r p CDM8j U yt'Fo 
#>&m mttm-^? *—~ Ctt, r p RS303j, r p RS304j, r p RS305j, r p RS306j, 

r P RS313j , T P RS314J , r p RS315j , [pRS316] (R. S. Sikorski and P. Hieter (1989) 
Genetics 122: 19-27 ), r pRS423 J , r pRS424 J , r pRS425 J , f pRS426 J 

(T. W. Christianson, R. S. Sikorski, M.Dante, J. H. Shero, and P. Hieter (1992) 
Gene 110: 119-122) ft if t±>tlZ> 0 

#»J&, BalbC-3T3M, NIH3T3 CHO (Chinese hamster ovary) #flJJ&, HeLa #0 

US, NRK (normal rat kidney) #BJj& x TSaccharomyces cerevisiaej ft if <DffiMMS& 

(e. coii) iM^OTtsri^x^^o ^^^-©^jfwia— o 
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v v 09) •^m&M'tfrmw- (atto "r^psi-i t—^T-r^-i^—) ta^^m^x 
n? r ttf-*inxhz> 0 

^PJ^m-^^-CD^^eW^m'a-, MJ^4 9 0-5 1 0 nm, ^^5 
10 — 5 3 0 nmg|©7^/^- timt. LV\ *3§Rj!<7>ilH0D 
^5t^65f;cDi§£\ l5b^^4 60 — 480nm % ^5t4 8 0—510 nmg^© 

3fe550 — 565nm, 5 7 0 — 5 8 0 nmSI©7^^-OTt5: 

3bfc4 9 0-5 1 0 nmgJf©7^/l-^>-^ffit5ri^ bV\ 
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(6) *mw<D&mm&mRu^fr*^&m&m&m<Dmm 
ft^-m(D^m*£m%:fr%x-tz>^m<D— lt, fret c^^t**^^^^ 

T (CFP) T^!&Lfcf£-(7>5H^ iZ©f3tI6fiLT© 

^fe^7tSe« (YFP) T^imbfc^-(^)^i:^Jt#$^:5 - <t(cj; 

(YFP) ^T^ir^^-^-T-i UT^ffl^ii:, ^7VSM6I 
(CFP) ?rFt^ilt^ffl$^ if©^X?FRET (^*Rft^^/l- 
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ias[*ajei»[fi«)te*icj;ijiB»i-rs^i:*ST#«„ gp*> x 

#11, FRET (^7fc«^/P^-fs#) m*5«-5 
fCitDfflj-a-fr (m-coB!^) *Ytm-rz> 0 Kk^^X\ K**4bJttfflSf^ffl't-S 

(7) *mwn±2. b 

t>*^ftr-f»r3 rims. 

*Wmt-tZ>. has«ffc$;ft,3. ^tbg#:fE£P 
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mm 

(1) total RNAcOttffl 

mmx vi&ftm&mmfc^<Dmm$:ft<>K. 0 umzn=i*>-t>=t (Monti PO ra 

sp.)*m\,^fz o m®i^tc^^^^^%%&iX'®!% JM.MM2 ^7A|:" TRIzol" 

(GIBCO BRL) £r 7. 5 ml M^X^^^4 XU 1500Xg X- 10 ftmiM'b bfc 0 _h 
tf^nn*,!^ 1.5 ml *<t>x_^ 15 tf|»t/cf 3^1fltfc 0 7500 Xg 

■e 15 ^jl'k bfc 0 _Hf ^ y — /u- 3. 75 ml & < t>z. s 15 #H^# U 

fcm 10 ttm»W bfc 0 i7ooox g -e 10 ftfflM'bvtco ±m*mx 70%^? / ~JV 

& 6 ml ^JPi.-C 17000Xg X 10 &miM>bl,ti 0 ±m^Xtt^ DEPC tK 200 m 1 
T'^¥ Lfc 0 DEPC 7kXmm L/c total RNA £ 100 fgfc:ffitfR Lt 0. D. 260 t 0. D. 280 
<Dm&m\fcVX RNAM^£r$Jofc 0 22/zg <7> total RNA £#7c 0 

(2) First strand cDNA 

total RNA 4 m g Sr^fflb, First strand cDNA (D&tfL* y h" Ready To 
Go" (Amersham Pharmacia) iZL£*) cDNA(33 u 1) £-g*$c bfc c 

(3) Degenerated PCR 

-g'fiJcbfc First strand cDNA(33 n 1) 00 9 h 3 /z 1 t Lt PCR £fro fc„ 

5' -GAAGGRTGYGTCAAYGGRCAY-3 ' (primer 1) (IB?IJ#-^- 1 5 ) 
5' -ACVGGDCCATYDGVAAGAAARTT-3 ' (primer 2) (@H^IJ#-^- 1 6) 
1=4 R=A XteG N Y=CXf*T\ V=A,CXfiG > D=A,GXIiT S=CXttG; 
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H=AXiiTXI4C 

pcr 

"r>zfu—h (first strand cDNA) 3/xl 



X10 taq /'?5'7 7- 5 /z 1 

2. 5 mM dNTPs 4^1 
100 /z M primer 1 

100 ix M primer2 1 M 1 

35 M 1 

taq polymerase (5 U/ y. 1) 1 M 1 

PCR Kf&*fefl= 
94*C 1 mi n (PAD) 
94°C 30 sec (SEft) 



52°C 30 sec (HM^(D7 P 7'l'-7 — ©7n — y i/^) 

72<C 1 min (T^-f^ — #«) 

_hfe 3 * ^ y ~f?t 35 1r-f * Miofc 0 

72<C 7 min 

— lHjg<^PCR^-e#^tLfc:lti|gS#) l ju l ^v^u— b £ UT,t> 5— ^HD 
C^#t?PCR 4rfT ofc 0 T#ei— *y/vmSt&Sfr-C, 350 bp Sr§J 9 ttj U #fML 
fc. 

( 4 ) -tr^n-c^^ t«&23E#l co^^ 

tti^ b fc DNA Jt £r pT7-blue vector (Novagen) {31 7 W 3 >- L fc 0 ;M§K 

tfc (TGI) h7 — ^— i/ 3 yUt^/W^P'f h±\s# v'a i^£:frV\ 

SV^ao plasmid DNASrfflfKbT, jf A $ *Lfc DNA Bftf (Dti 

ga^ij^r DNA ^^-ih-fc: «t 0*j£Lfc. »fc;frfc463iE^*«l®i&3fcaS* 

e^- o^kib^j t itm b t © dna msia^u &mytm e & t> © -t?& 5 ^zm 
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Tf 3 ' -RACE m «fc 5 fcte^S <D ^ n - ^ ^ £:?f o fc c 

(5) 5' -RACE ?i 

Degenerated PCR Tr#£>*Lfc DNA KfrJtO 5' my<DiMia?IJ &®:7£-fZ> tcfriZ. 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
£ffl^T, 5' -RACE flx&ffofCo mmtlsX (1) -Cf§MbfetotalRNA^5/zg 

mm Lfc 0 

dC-tailed cDNA CO — H3 @ cDJ#it'S^f'i 

5 ' -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGI IG~3 ' (primer 3) (@B?!j#4§- 1 7 ) 
5' -CCATCTTCAAAGAGAAAAGACCTTT-3' (primer 4) (IB^lJ#-5§- 1 8) 

5' -GGCCACGCGTCGACTAGTAC-3' (primer 5) (IB^lJ#-*§- 1 9) 
5' -CATGAGTTCTTGAAATAGTCAAC-3 ' (primer 6) (IB^'J## 2 0 ) 

T n — ^ yVi-B^^cli T% m ifrl $ *tfc 350 bp cos< ^ K & ID 9 ffi b N mM b fc 0 
»M U tL DNA ®f it £ pT7-blue vector (Novagen) \Z. =y 4 ? — is 3 ^ L fc 0 ^Jil® ^ 

(TGI) (d — ^ — v-a ^LT^/l-— #cT7-f Y^U? ~> a ^^rfrV\ 

VMa n=-<D*Ifi! £ K> plasmid DNA LT. #A £ Hfc DNA IfrJt^i&SgB 

?IJ & DNA v— ^ ^ J; 9 U fc„ 

(6) 3' -RACE & 

Degenerated PCR -e#b^tfc DNA ^f>t CO 3' 4B08B#H:, (4) cDiMlB^m^-C 

# ^itfctt m&mwEm bfc^-r t * v =r dT -y? 4 -*—<d pcr -c#fc 0 #i 

Si tt (2) «Lt first strand cDNA 3 n 1 Lfc 0 

5' -ATGGCTCTTTCAAAGCGAGGTG-3' (primer 7) (IB£lJ#-5§- 2 1) 
PCR 
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*rl/~fU—h (first strand cDNA) 3/il 



X10 taq s^-y~7 7 — 5^1 

2. 5 mM dNTPs 4 u 1 

20 ,u M primer7 1 M 1 

10 m M 5fr V =T dTprimer 1 M 1 

n y q 35 M i 

taq polymerase (5 U/V D 1 /z 1 
PCR S/S3M$ 
94°C 1 rain (PAD) 
94°C 30 sec (^t£) 



52°C 30 sec (§?§|J— ©/7 -f -v — <7)T— — •) 

72X: 1 rain CT7>f #J&) 

_h|5 3 ^-7"^^^ 30 1h-T ^/Wffo^Co 

72°C 7 min (*m<^#S) 

4°C 

TiJxi— ^^)VnM,Wm-Z\ ±tiH£*Ucjf$ 1000 bptTV^K^I^tliU ftM 
Lfc 0 MMUfc DM ^f£pT7-blue vector (Novagen)^-r -7*— ->3 VUfc 0 A 
fi§®$: (TGI) \Z. h7^7t-^ > -i/3 >-L.-C7"Vl— }-ir U ? is ? ^%?f 
V\ ev^n^-<7?7CM0J: 9 plasmid DNA ^ffi^LT. if A^ttfc DNA Sftftf) 
i^SBB^IJ £ DNA ^ J: ( - £ 19 ^ b fco 

@a^J^(D@E^J#-^- 1 (c^-To £ <£>^ n — ^£ COG <b ^ Ufeo 
(7) *»f-co«6*|L 

«UC*jSMHOW:^-y ^dT/^^ffflUt, (2) T'PMbfc First strand 

cDNA ^ili: IT PCR &firofc 0 

ffil7°7^v- 
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5 ' -GGGGGATCCGACCATGGCTCTTTCAAAGCGAGGTG-3 ' (primer 8) (gfi#J#-5§- 2 2 ) 

PCR Rfomm.!$, 

(first strand cDNA) 3^1 



X10 pyrobest /<y7T~~ 5 £t 1 

2. 5 mM dNTPs 4 a 1 

100 /iM primer8 1^1 

100/zM =fdT 7*7 4 \a\ 

5 y q 35 m i 

pyrobest polymerase (5 U/ ju 1) 1 1 
PCR SJfc&fj: 
94°C 1 mi n (PAD) 
94°C 30 sec (^tt) 



52*C 30 sec (lfM~-<7>^7 ^— COT — — V Is?) 

12°C 1 min {7*7 J-*— WW) 

±|S 3 ^ 7^ y 30 1r-f ^ ;Hfo fc 0 

721C 7 min (ff©#g) 

4°C 

TiSu— ^f/vaim^faW}-?, i%$%£titz.m 1000 bp co^v K^-KI D W ffi 
IKLTpRSET vector (Invitrogen) CO BamH I .EcoRI %¥>$L\Z.-$-? ? n-=y^Lt, 
*fl§0tfc (JM109-DE3) -e^m^^fCo ^MSttN^^His-tag frft< £ 0 K 
:3 ^^7^ h \^tL<DX»m&m e « Ni-Agarose gel (QIAGEN) "CMM bfc Q *»®<D 

(8) l£}fe#t£CDfi?#f 

20mM^^^6 (COG), 150 mM KC1, 50 mM HEPES pH 7. 5^fi££rffi^T. 

h/l^^rS'J^bfc (IH1B) 0 h/KOt°— ^ (507 nm) (Dig. X <9 * 

/l-SHfc#^£fT*L7c 0 450 nm (D^ltX^ o. 002 £ <fc ? ^T^S^-hie^M 
450 nm -eM)^bfc:P#60^)tX-<^ h/t-£ 550 nm CD^^t- <t 
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jg;*^ h/WSraHjebfc (El 1 A) 0 EGFP (CLONTEOOSrHeiK: 450 nm <E>!RJ&2S 
0.002 t*5J:5tl,T^7^ hA-£$j5£U EGFP <D»T-JR^^ 0. 6 £ LT 



Et 










m 1 t-^-To 












pH iSStt 




COG 


507 nm 


517 nm 


104,050 
(507nm) 


0.29 


pKa=5.5 
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(9) pH^ttcDSO^ 

^3tfg6&#S1K^^J*l*3ifc:#$?U 507 nm ©PJ^XcD-fji^ £ t» pH «8gt££- 

$'J5£ bfc sic). # p h <Dmmmn#.<Dm k> , 

pH 4. 5 : S»/<y77- 
pH 6, 11 : y ^y7 7- 
pH 7, 8 : HEPES/^^/^t — 
pH 9. 10 : 

pH5-C«pH 6—10 kWt'<XW.U<D\?— ffc 507 nm d>?> 493 nm — , ^^tcDt 0 
— ^^517 nm^b 508 nm ^ £ ^IdMMrWCi/y hi" -5 £ ^^^r^oT^ 

(1) total RNA<7)f&tB 

(Acropora sp. ) &rj£^fc 0 U'H^yvft^ #^fcfyd'5^7 
■Md" TRIzol" (GIBC0 BRL) & 15 ml *0^T»U, 1500Xg "C 10 ^WaS^b 
fc. ±Hl^Dn^A3ml?r<^x. > 15 ®>M«#L;fc& 3#W#SLfc„ 7500 
Xg -C 15 ftmi&'bVIZo -Lifted y^n/sV— ^7. 5 ml £<:bx_, 15 
Lfc&10#rafi£gLfco 17000Xg-C10^rais^L7£ o 70%^/- 
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^£6ml JpfcT 17000 XgT? 10 #Wi£*kLfc 0 -W* £4#-Ci*J&£- DEPC tR 200 M 
1 "C^*? Lfc 0 DEPC7KT^? bfc total RNA £ lOOffif tC#3|R LT 0. D. 260 £ 0. D. 280 
(OmZMfeVX MiAmt£&W\^tc 0 220 Mg <0 total RNA £r#fc 0 

(2) First strand cDNA <D-^J& 

total RNA 5/zg ^T'Kfflb, First strand cDNA (D&tfi,* -y h" Ready To 
Go" (Amersham Pharmacia) X *) cDNA (33 ^ 1) £-g^)c L fc 0 

(3) Degenerated PCR 

&$.Vtz First strand cDNA(33 m D O 5 *> 3 /i 1 Sr^M LT PCR ^fTofc G 

^94^— a>y t if'f is nmtn (D-gytm &e?u & fat** x. u x v ^ « 

5' -GAAGGRTGYGTCAAYGGRCAY-3 ' (primer 1) (515U## 1 5) 
5' -ACVGGDCCATYDGVAAGAAARTT-3' (primer 2) (Ba?>J## 1 6) 
R=AX«G. Y=CXI1T, V=A,CXf4G, D=A, GXttT 

pcr 5u&mm.i& 

(first strand cDNA) 3^1 



X10 taq /<y7 7 ta 5^1 

2. 5 mM dNTPs 4/xl 

100 jci M primer 1 1 /2 1 

100 AiM primer2 1 M 1 

n y Q 35 ax 1 

taq polymerase (5 U//lx1) 1^1 
PCR 

94°C 1 min(PAD) 
94*C 30 sec (£t£) 



52<C 30 sec (ii^y7^"7^©7 = -ij y^) 
72<C 1 min (^-f^— #g) 
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_L!E 3 XT v 30 1r-f t T-—y 1 1M * /u^ £ 0. 3°C 

Tff tc 0 30 Ir^f ^ /^©?£g[i 43°C 0 
72°C 7 min 
4°C 1%W 

C&ft-C PCR £*Tofc 0 T^u-x^^mm.^W}-e^m^thtc±^^<D 350 bp 

(4) -9-^'^ n-^^^t/MBB^iJ^^S: 

ISM bfc DNA I$lf>lt^ pT7-blue vector (Novagen) IC ?4 tf— is a ^ Ufc„ *J3§® 
(TGI) }C h 7 ^7^" ^— i/a ^bT^VV— ^17^ hir ^£*tV\ 

"9 plasmid DNA £ MM L T , $ *Lfc DNA Wxft(Dm.m 

SB^JSrDNA I/— f^^-V— J; i9&^Lfc 0 fb^fciMMB^ftilcDit^ « 
fc-?- cDi&^gfl^lJ i L T CD DNA J&^IB^J ^ S & t> <D 5 tf> £f|J 

©Tbfc 0 ^^IgSmfS^O-^-Cfe^iflJIIffUfc^cD^Kb-C, 5' -RACEi&^J; 
t£3' -RACE&tCj^itfs^^cD^ D-->-^^=ffoyt 0 

(5) 5' -RACEjfe 

Degenerated PCR -e#^*t7e: DNA $r,t<D 5' m<Dmm%5,&}%&:feir % fc#>&£ 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBC0 BRL) 
Srffl^T, 5' -RACE&^Tofc iiiLT (l) ^MM Lfc total RNA £ 3 u g 
i£JE bfc 0 DC-tailed cDNA (hJ @ COi^ijigfCfL 

5' -GGCCACGCGTCGACTAGTACGGGIIGGGI IGGGI IG-3 ' (primer 3) (gB^J# 5§- 1 7 ) 
5' - TAGAAATGACCTTTCATATGACATTC -3' (primer 4) (SB^lJ#-^2 3) 

5' -GGCCACGCGTCGACTAGTAC-3' (primer 5) (@B^IJ#^- 1 9) 

5' - TCTGTTTCCATATTGAAAGGCTG -3' (primer 6) (IB?lJ#-§- 2 4) 
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TiSu-^ ? /Mt&ftSb T% JfNB £ 500 bp <£>^ V KSrljO «9 ft L , »M L fc Q 

Lfc DNA Hfr^t: pT7-blue vector (Novagen) |£ 9 f a ^ bfc 0 *J3f 

(TGI) \-C h7>-X7j—?i—i/3 ytt^W #17^ h-trl/^ v-3 ^£rfrV\ g 
P^-tf>*fl§«£ 9 plasraid DNA^rffiMUT, jf A^^bfc DNA ^O^SBB 
?IJ£DNA ^m^-tf-w- ^J;9^bfc 0 
(6) 3' -RACE J* 

Degenerated PCR1?# <b*L 7c DNA $r>f(D 3' IliJ^tt, (4) O^S@E?lJ^-t? 
#^tt^ctf#^«^^Mbfc7°7-r bJrV ^dT zr^sf-r — O PCR -C#fe 0 i| 
mtVX (2) tlULfcfirst strand cDNA £ 3 /z 1 ^ Lfc 0 
ffr^Lfc^-f-^ — 5' -ATGGTGTCTTATTCAAAGCAAGGCATCGCACA-3* (primer 7) 
(gS?U#-5§- 2 5) 

pcr 

y^^y'U—h (first strand cDNA) 3//1 



X10 taq s^*y Z7 t — 5 /j. 1 

2. 5 mM dNTPs 4m 1 

20 fiU primer 7 1 u 1 

10 /ill oligo dT primer 1 p, 1 

?H 35 m 1 

taq polymerase (5 U/V 1) 1 1 
PCR 

94t: 1 min(PAD) 
94<C 30 sec (^<|4) 



55°C 30 sec (iiM^w^^-r-^ — oT — — U ^^) 

72°C 1 min (^-Y -v—#S) 

±fE 3 ^ x -7°% 30 ^ yW?o fc 0 

72^C 7 min (Sm©#g) 
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4°C i%W 

mmi-tc DNA W>t^ P T7-blue vector (No vagen) \Z.=7 4 > a ^ b7t 0 ^:J3iB^ 

(tgi) b * — ^> 3 ^lt^Vw— 7^y-r h-feu^v'a ^£=?tv\ a 

^nD^©^§iJ; 19 plasmid DNA^ffiMUT. ^A£*W;: DNA ^(DmSSS 
#J £ DNA ^ 31 vih— Id J; D jfejt bfc 0 

(7) 

— t*V =?dT -794 -7 — 2:ffiV\ (2) T'llLfcFirst strand cDNA i; 
bT PCR £?Tofc 0 

5' -CGGGATCCGACCATGGTGTCTTATTCAAAGCAAGGCATCGCACA-3' (primer 8) (SB?lJ#-5§- 
2 6) 
PCR 

"r^y'ls— h (first strand cDNA) 3^1 



X10 pyrobest /<5'77 w - 5 1 

2. 5 mM dNTPs 4 M 1 

20/zM primer8 1 jj. 1 

20/iM oligo dT primer - 1 u 1 

* y q 35 M 1 

pyrobest polymerase (5 U/ul) 1 n 1 
PCR SJ&3?# 
94°C 1 min(PAD) 
94°C 30 sec («) 



55X: 30 sec (iH^O:/^ 4 ^r — (DT V ^J?) 
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72°C 1 min (^7^^— #S) 

_h!E 3*Ty -f*: 30 * /Wto fc„ 

72°C 7 min -(ft&Wfag) 

4°C 

~C pRSET vector (Invitrogen) <D BamH I N EcoR I MUl^y? n — = L~C\ ^ 
fl§®4* (JM109-DE3) N jfcjgfc: His-tag iptnyxh?^ 

h LfcO-C|S^«fir4Ni-Agarosegel(QIAGEN)T?»«iU^:. 

(8) *3fe«H4©#«f 

2GMM^7fe®fi (MIGh 150 raM KC1, 50 mM HEPES pH 7. 4 ^^fflV^T, (JRJ& 
h/vSrSa^bfe (E13B) 0 r©^^^ h;KZ)fc°-^ (505 nm) £>1i£J;9^- 
/H£}fe#ifc3:f+^Lfc 0 440 nm (EMRlfcflS 0. 001 t ft 5 <fc 5 {-^M&^r_h|B<D^ 
Wfi^-e^^L, 440 nm t?jaSUfcNF<^^3fe^^^ h/^t 540 nm O^ftfc: «fc Z>M 
m*s<-? h^SrS'J^bfe (@3 A), EGFP (CLONTECH)^P^^ 440 nm (D^lR^ 

o.ooi tt£Z>£ 5iaxt3t^ h/w£r«!i£u egfp (Dft^nji^^ o.e t lt 

^2 













ph 




MIG 


505nm 


516nm 


53600 (505nm) 


0.67 


pKa=6.4 
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(9) pUm%:Vk<Dm7£ 

# ph oiawsEttjjcoii t> > 

pH 4, 5 : y-7T — 

pH 6, 11 : V >»/^7 7 - 

pH 7, 8 : HEPES /^y77' — 
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pH 9, 10 : yy*/ls*y-7 7~ 
( 1 ) total RNA CDtttU 

(Acropora sp. ) 3rfflWc 0 5 K U S^Sr^ „ #VNfci^^=f 5 ^ 
Afc" TRIzol" (GIBCO BRL) £ 15 ml JPxTSI^U 1500Xg T? 10 #K3S'k b 
fc e iil^..uo*;^3nil5:<bi, 15 #Pfl» Lfc^ 3 ^Fa^#g bfc„ 7500 

xg-e i5^^^bfc 0 ±?t{c-r y^d^v— 5 mi &< ls&wym 
Lfcm lo^-Ri^sufc, i7ooox g -e io^K5S'bbfc„ _h?if&*£T 70%^* 

/VSr 6 ml ifl^lT 17000Xg 1? 10 #Rflifi^ bfc Q _h?ff £^T£tI££ DEPC zK 200 M 
1 -Vf&M Lfd 0 DEPC7Kl?^? bfc total RNA £r 100f&»C;ffirSR LT0.D. 260 £ 0. D. 280 
(Offi.&Mfe'LX RNA Wk&t&m<> f Co 220 jug © total RNA £r#fc 0 

( 2 ) First strand cDNA 
total RNA 5^ g £M£ffib. First strand cDNA <D&$L*c y b" Ready To 
Go" (Amersham Pharmacia) £ «9 cDNA(33 p. 1) &&f$ Lfc 0 

( 3 ) Degenerated PCR 

-g-^cbfc First strand cDNA(33 M 1) CD 5 *> 3/z 1 &&W.b LT PCR £r?Tofc 0 

5' -GAAGGRTGYGTCAAYGGRCAY-3 ' (primer 1) (E^lJfMK 5 ) 
5' -ACVGGDCCATYDGVAAGAAARTT-3' (primer 2) (ffi^U## 1 6) 
R=AXfiG, Y=CXfil\ V=A,CX«G, D=A,GX«T 

pcr Rj&mm.f& 

y->-7U—y (first strand cDNA) 3 n 1 
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X10 taq t— 5# 1 

2. 5 mM dNTPs 4 a 1 

lOO/i M primerl 1 /i 1 

100 mM priraer2 1^1 

5 V Q 35 m1 

taq polymerase (5 U/u 1) 1 /z 1 

1 min(PAD) 
94°C 30 sec (l£t£) 



52°C 30 sec (^M^cD^^-l'-x' — (DT^— 
72t 1 min #g) 

_hlS 3 ^ry^S- 30 f--f */Hfv\ T~— U 1 t-f^/^it 0. 3°C 

T»f fc„ 30 ^4 ? ^mcD&mZ 43°C 0 
72°C 7 min (**£(7>#ft) 
4°C 

PCR S/£T*#^/ci#i|>IM^ lul ^7^-7° I/- b i tt, t> 5— £ 
PJ C2fe#-C PCR £frofc 0 T^fn-^^«^K,-e^^^c±t £<D 350 bp 

(4) =zis mX$&3ESm <D®:fe 

mM L DNA »f Sr pT7-blue vector (Novagen) K 7 4 >f — is a ^ b fc„ *J§® 
$c (TGI) f7^7i— ^— v^g ^LT7VV— ^V4 h±U? v-3 >-£rfirV\ 
^V^p^-^flf^J; y> plasmid DNA 5:ffi||tT, Jf A£ tUc DNA »fK"^S 
IE^iJ^DNA S/-^xyf- (cj; *)*3eu/t. #£>*Lfc^BJ?iJ<Hi&tf>3bfcS&at 

{5^<D^ssa^ij ^ jtig dna sme^i**^® e * i)©ffc-5 ^^fij 

(5) 5' -RACEjfe 
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Degenerated PCR X^^tltc DNA Wrft(D 5' (WOiSgBE^JSrifciSI-SfcfcK: 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBCO BRL) 
SrfflV^, 5' -RACE*fc;HTofc 0 ftlirU (1) total RNA £ 3 M g 

ffiffibfCo DC-tailed cDNA <£>— 0 g (DigifellClfi 

5' -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGI IG-3 ' (primer 3) (MB?IJ#-5§- 1 7) 
5' - TAGAAATGACCTTTCATATGACATTC -3' (primer 4) (BB#I## 2 7 ) 

I=-lV 

5' -GGCCACGCGTCGACTAGTAC-3 ' (primer 5) (iE^J#-*§- 1 9) 

5' - TCTGTTTCCATATTGAAAGGCTG -3' (primer 6) (ME?lJ#-f§- 2 8 ) 

TiSn— ^^Vwm^*®bl:\lii|iS$tbfc500 bpcD^>- K&#) 9 ffi UffiM bfc G 
ftM bfc DNA rr^"^ pT7-blue vector (Novagen) \Z.y << 3 ^ Lfc 0 7^BIM$c 

(TGI) h7^7t- ->a yLT7'/^ *!7^ h-fel^S/a >-£t?V\ S 
l,^p^-cD*fl§KJ; "9 plasmid DNA UT, ffiA^ ttfc DNA ^(D^Sia 

?|J £- DNA i/—?^^-y—^£<0 L fc Q 

(6) 3' -RACE $5 

Degenerated PCR t:-#^ttrt DNA Sff it 3' (4) cDi&SlB^J^-C 

#bttfctf m^m^Wm^tz.-fv A -?—t *V =t dT PCR "C#fc 0 it 

S^tt ( 2 ) bfc first strand cDNA £ 3 /z 1 Ufc 0 

MUfc^7^v-(j: 5' -ATGGTGTCTTATTCAAAGCAAGGCATCGCACA-3' (primer 7) 

(ME?iJ#-^- 2 9 ) 
PCR S/£$?*&#c 

T^^l/— b (first strand cDNA) 3^1 
X10 taq s< y y r — 5^1 
2.5 mM dNTPs 4ul 
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20 /iM primer 7 1^1 
10 oligo dT primer 1 jj. 1 

5: y Q 35 ju 1 

taq polymerase (5 U/ ai 1) 1^1 
PCR SfS&# 
94°C 1 min(PAD) 
94°C 30 sec 

55°C 30 sec (WSgL^toZf? 4 — (DT ~ — V >Jf) 

72°C 1 min-(7°74^— #S) 

_hfS 3 ^ r- : > "7°^ 30 -V-J ? /Wf o fc 0 

72°C 7 min (Mc&(DWM) 

4t: 

If $i L DNA K pT7-blue vector (Novagen) a > b fc„ 

(TGI) h7^7t-^-> 3 yLt^;i — ^17 hir up >^trv\ 
V>nn--o^liJ;l9 plasmid DNA£*f$JbT, JipA^fc DNA $r>f Oi&XSB 
DNA v— ^ J; <9 b fc Q 

# ^tLfe^cD^SgB^J^rgH^iJ^(D@E^J#-^- 6 Kljj* U ^ft(7)T 5: / mW9^ 
MB^iJ^<Dia^J#-8- 5 td^-r- 0 r. a — ^£ MICy b$s& bfc D 
(7) *J«-ecD3t£i3£9i 

— t^-V=idT^v4-^ — ^m^\ (2) "CMLTcFirst strand cDNA &mmt 
LT PCR £fxofc 0 

5' -CGGGATCCGACCATGGTGTCTTATTCAAAGCAAGGCATCGCACA-3' (primer 8) (Sfi£lJ#-*§- 
3 0) 

pcr BLitmmrfL 
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Tly-f\y—Y (first strand cDNA) 3ul 



XIO pyrobest s< -y ~7 7 ~~ 5 u 1 

2. 5 mM dNTPs 4ul 

20 u M primer8 lul 

20uM oligo dT primer lul 

5 V Q 35 ul 

pyrobest polymerase (5 U/ul) lul 
PCR KfoZkW 
94°C 1 min(PAD) 
94*C 30 sec 



55°C 30 sec CD 7° ^ (DT ~ — ]) Is?) 

72°C 1 min tfy^^—WW) 

Jtffi 3 * t- y 30 ? Mf o 

72°C 7 min 

4°C 

T^fn— ^y/K^>®M^ctlj-C% tiit>I^ttfc 900 bp<D^<> K^-ya 1 ? inu iit 
T pRSET vector (Invitrogen) <D BamH I % EcoR I W$L\Z.V"7 9 P — — ^ IT, ^ 
J3§01* (JM109-DE3) t?3i§m£-frfc 0 N5fei»k:His-tag*S#< J: 5^3^ 
h Lfc©-CMieii Ni-Agarose gel (QIAGEN) bfc c 

(8) mm&^mvr 

20txM%;ytm& (MICyh 150 mM KC1 N 50 mM HEPES pH7. 4 igtf£<§:JB V^T N SRlfc 
h/l^ifJ^Lfc (H14B) 0 ^CD*^ h/KDt°— ? (472nm) CDlfiJ;^^ 
^^ifc£i+*L7c 0 440 nm 0. 001 <t ft 5 £ 9 ^31^6 SrJiia©® 

*J^T^r|RIb, 440 nm -efS)^bfc^(D^:3t^^^ h/l^i 540 nm (D^^d J; 3^ 
h/l/^SteUfc (1§14A) 0 EGFP (CL0NTECH) &mm^ 440 nm <DmW.& 
0.001 £ft5 <£ y teL-C^t*^ h^SrSfl^U EGFP <75*^-JlX#^ 0.6 
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v-~i/y£frfc1&ftW&<Dm*l&m$:ikibfc 0 3 (C^-f 0 

^3 













ph 




MICy 


472nm 


496nm 


27250 
(472nm) 


0.90 


pKa=6.6 
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o) ph m&vk&mfe 
# ph <DMmmt±yk<Dm k> , 

pH 4, 5 : mm^y-7T — 
pH 6, 11 : y ^-777- 
pH 7 , 8 : HEPES /^y77- 
pH 9, 10 : /!)^/<-;7 7- 

IJ^^H4 c tc^-To 

(10) MiCy ©pH Wtt^Mfr MiCy2 CD^M 

MiCy (D166#g<7>yV^ ^ ^(Q) £t *^$^(H) (Cftf 5 r £ £ <9 MiCy 

^M:-<r^'i4ftij"e(D^:)t^^^vNMicy2 i/^ofc (t 5: y 

^ <9 , itfttf) t°— ^ fit 493nnu jg&®<E> ^ « 462nra t &ofc (HI 5 (DA&tKB) 0 
^IfifcU :-Y^^^^<Dff^^;^e3lf5^(COR)cD^^ Mt^i^^ttO 
( 1 ) total RNA <D^tH 

Mi <9f ^Ifiilfe^^tToto TO^fS^^^if^^ {Montipora 
^.)^ffl^fc 0 «bfc='^>'-y-^ = f^fL#-C##,SSS2 ^^JkK" TRIzol" 
(GIBC0 BRL) £ 7. 5 ml Mx.X**rZ?-f4 XU 1500Xg 10 #P^l>Lfc„ ± 
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ffl^na^ l.5ml &<;b;t % 15«>|HHii^Ufc«3^M»flibfc. 7500Xg 
t? 15 ^MaSl'C?Ufc. -hM(--T V/D/V — JV 3. 75 ml 15 

/c^ io #IWB bfco 17000 x g -c io ^BBiS^ bfc 0 _hvf 70%^ y — ^ 

£ 6 ml MZ-X 17000Xg T? 10 ^|Ba<tLfc 0 ±j» Sr»TttJR* DEPC 7k 200 M 1 
T^^bfcoDEPCzR-e^? Ufc total RNA £ 100 LT 0. D. 260 i: 0. D. 280 

©UteWJfe IT RNA *ftit£$iJo fc 0 22 M g O total RNA £#fc Q 
( 2 ) First strand cDNA (D&jjZ 
total RNA 4/j.g Sr^JlL, First strand cDNA <D-g-$,*cy h" Ready To 
Go" (Amersham Pharmacia) J; <0 cDNA(33// 1) &-g*#c; bfc c 
(3) Degenerated PCR 

First strand cDNA(33 ju 1) <D 0 % 3 /* 1 t VX PCR £?to fz 0 

5' -GAAGGRTGYGTCAAYGGRCAY-3 ' (primer 1) (gH?IJ#-S§- 1 5) 
5' -ACVGGDCCATYDGVAAGAAARTT-3 ' (primer 2) (gB2?(J## 1 6) 

W J f>\ R=A Xit G x Y=C Xtt T, V=A, C Xf4 G N D=A, G Xtt T S=C Xtt G. 
H=AXIiTX(j;C 

pcr fcj&mm.& 

y-^yy"V-—Y (first strand cDNA) 3 n 1 



X10 taq y 7 7 — 5 # 1 

2. 5 mM dNTPs 4 M 1 

100 /zM primerl 1^1 

100 m M primer2 1 M 1 

> H 35 M 1 

taq polymerase (5 U//z 1) l 1 
PCR fcfogzW 
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94°C 1 mi n (PAD) 
94°C 30 sec (ggft) 

52<C 30 sec m%L^<D7' v 4-? — <DT=-—}) >f) 

72°C 1 min (y p y^^r—WM) 

±|E 3^f<; 7°$; 35 1M ^ /Hf o 7c e 

72°C 7 min (ft«#*) 

4°C 

— PCR ^-e^btbfci^'I'I^ 1 ul h t It, 

I^C^-CPCR &??otz 0 Tjfv — ^tf/vm%®mX\ 350 bp ^ 9 ft U ffiS 

(4) ir:/* n--^^U?igS@H^J^fe 

MM Lfc DNA m it £ pT7-blue vector (Novagen) ^ 7 -Y > a > b/c 0 *Ji§K 
tfc (TGI) h^>-^7^- — v-3 >-b-C^V^— i^V 4 h-teUfi/a i/£rfjV\ 

n^ — (D^mm X *) plasmid DNA^fflLt, WAZfrtz DNA !frJt<D:t&JS 
SB^fJ DNA v— ^^^i?— J: «9$:^bfe 0 #b;ftfci&SIE?iJ£fdlO:£5feMfiil; 

IfrUyc 0 ^7t^e»e^<Z)-^-efeSi^JKffbfc^cD{cFJbT, 5' -RACEj££>J; 
1^3' -RACE^{dJ:5ae^S(7)^ a --^^^fTof Co 

(5) 5' -RACE & 

Degenerated PCR -C#«btLfc DNA MfrcD 5' iHjO^SMB^J^^^-r 5 fcfefd 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBC0 
BRL)£J1VNT, 5' -RACE*fe£frofc 0 ftlilt (l) X'W&m Lfc total RNA & 
5m g ^ffl L7h 0 

dC-tailed cDNA <D — [s] S C/DtgiPlKlfi 
5' -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGI IG-3 ' (primer 3) (IB^'M-^ 1 7) 
5 ' -CCATCTTCAAAGAGAAAAGACCTTT-3 ' (primer 4) (IH?lJ#-5§- 1 8 ) 
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5' -GGCCACGCGTCGACTAGTAC-3 ' (primer 5) (@fi^lJ#-$§- 1 9 ) 
5' -CATGAGTTCTTGAAATAGTCAAC-3 ' (primer 6) (ia^J#-^2 0) 

ffi^ Lfc DNA li^Sr pT7-blue vector (Novagen) l£ 7 -i V—ls a > L7c„ ^JJiSjl* 
(TGI) — ^ — i/ 3 yLtyVi'-*y^ hi? i/^ v-a ^3rfrV\ 

^^D^ CD^J§§^<£ 5 plasmid DNA^MMbT, A£*L7C DNA Bf^OifeSBB 

?U£DNA ->-^:/l7— ici 5ft]tu ( 
(6) 3' -RACEife 

Degenerated PCR-C#P>tLfe DNA »f^O 3' WgltfH*, (4) <75J6£SE?lJ*^-C 

mtVX (2) "CiWjKLfc first strand cDNA £r 3 /x 1 bfc 0 

5' -ATGGCTCTTTCAAAGCACGGTC-3 ' (primer 7) (gB5«## 3 1 ) 
PCR Rjfcijfcl&fifc 

y-ls-fl/— h (first strand cDNA) 3 xx 1 



X10 taq — 5 ax 1 

2. 5 mM dNTPs 4/x 1 

20 ^ M primer7 1^1 

10 /x M ^- y =f dTprimer 1 n 1 

^ y Q 35^ 1 

taq polymerase (5 U/ /z 1) 1 /x 1 
PCR g/S&ft 
94°C 1 min(PAD) 
94<C 30 sec 
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52t: 30 sec (H^(D7 t 7'f -7^©7=-!J y^) 

72*C 1 min (Zfv4^—WM) 

±|E 3 <y :7°£ 30 * /Wto fc. 

72°C 7 min (ft^<D#fi) 

4°C 

T^fa — ;*£VHt£$c|l|-?, igitg^ttfc&J lOOObp <D/^ls K£r*2J 9 ttt b> 
bfc 0 Jfiliil Lfc DNA BrJtSr pT7-blue vector (No vagen) V s is Lfc 0 ± 

mMtft (TGI) K — yiT^;w *7-f hi? 

t?V\ SV=i.p= — (D^ll^i; >9 plasmid DNA ^ilbt, jf A £ *L7c DNA ^Jt 
OigSlB^IJ^- DNA is— ?=zls*)—^£ 9$:^Lfc 0 

#^tLfe^(D^sgB^i^ga^mco@B^j#-^- 1 o ^ u if©7 * j mmp\ 

<Sr@a^M(Dga?iJ#-§- 9 k:^-T 0 ^L(Dt? xi — l/?t COR i: ^ 

(7) iciit©ieM 

SL,C«lfit li =f d T -f°7 4 -v*-Sr«[ffl tt, ( 2 ) -CIS L/C First strand 
cDNA £r£|§y t IT PCR £^to fc 0 

5' -GGGGGATCCGACCATGGCTCTTTCAAAGCACGGTC-3' (primer 8) (BB#l#-£- 3 2 ) 

PCR sjtS?R«a^ 

-^i/^lx— h (first strand cDNA) 3jal 



X10 pyrobest s^y~7 y — 5 n 1 

2. 5 mM dNTPs 4/z 1 

100 At M primer8 1 M 1 

ioo mm ^-y rfdT T^-r^-- i M i 

35 M i 

pyrobest polymerase (5 U/V 1) 1 # 1 
PCR 
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94°C 1 rain (PAD) 
- 94<C 30 sec (ggft) 

52°C 30 sec m%L^ (OZf^J -e — (OT — — U Is?) 

72°C 1 rain #S) 

_hfE3 ^^5/7°^ 30 ^/WTofCo 

72<C 7 rain (*^<D#ft) 

4°C 

T13n— ^^;V(DnMMWl-n. ±t*§£*Lfc&j 1000 bp (D/^Z/ K^r^Q 9 fctS L-> ffi 
$SiLTpRSET.vector(Invitrogen)tf)£3/&H I ^coR I £lH£t-1^^ P — - S ? UT X 
^Ittt (JM109-DE3) 1?^^^-frfc 0 ^^&(±N^(CHis-tag^#< J; p }d 
3 ^H7^ h UfcO-e^Sg,M 6 Wc Ni-Agarose gel (QIAGEN) TrffiM Ufc Q if© 

(s) i&##ttoa?#f 

20/zM^Tt^e (COR), 150 mM KC1, 50 mM HEPES pH 7. 5 $&t&&m V^T, SfcHX 
h/W^^iJ^Ufc (|§I6B) 0 CLCD*^ K/K75t°— ^ (557 nra) (DmXV^r 

;i-mytWM&ftW^tc 0 520 nm(DPi^Hx^ 0.002 t ft 5 J; ? £±fE<£>;fg 
«V^-C^|Rb, 520 nm -C1{J® b^:H#0^5t^^<^ h/i^ 600 nm (D^JtX^ <£ ^Jgfj 
^^^^ h/l^SiJ^bfc (|2]6A) 0 DsRed2 (CL0NTECH) ^[^^{C 520 nm (DWVLlfi 
0.002 5^LT^7t^-<^ I^£$!l^UDsRed2 COM^U^S: 0. 55 £: b 



^4 









mm 




ph m&fe 




COR 


557nm 


574nm 


41750 
(557nm) 


0.41 


pKa<4.0 


232 
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(9) pH^Stt^S'J^ 

f M ^r#i»f -C^ig R 557 nm CQP»<D<fi£&- t K) pHg^tt£ 

mm bfc 0 # p h <DMmmmk<Dm <o , 

pH 4, 5 : 7 
pH 6 N 11 : yi/^s<y7T — 

pH 7, 8 : HEPES/<^7t — 

pH 9 N 10 : #"9 is^s< y7 

(1) total RNAOtttti 

i^^^/jt'Wy^Vf (Actinia equina) &fflV^c 0 $t L fc? y /tfv' 
^ y^>^-Y^£?LirT*#^ Sill ^7 Aid" TRIzol" (GIBCOBRL) £ 7. 5 
mlinit^^WXL, 1500Xg "C 10 ^f^k Lfc 0 _hrf icy u 
1. 5 m 1 £ < ;b;t, 15 fpmWtW bfc^ 3 bfe 0 7500X g ~e 15 ^^iS^ L 

fco ±?t(--f yy°n^/-^3.75 m 1 £< ;b?L, 15#^«#Ufc^ 10 #P^#@ 
L7c 0 17000Xg 7? 10 #P^'kLfc 0 Jiff^T 70%^y 6 ml 
17000 Xg -C 10 #^33^ bfc Q _b«^^-C^^ DEPC tK 200 m 1 T^?bfc 0 DEPC 
T^^mm bfc total RNA £ 100 {glC^ LT 0. D. 260 t 0. D. 280 (DfC^^iJ^ LT 
RNA |$5rio fc 0 1.2 ugO total RNA £r#fc 0 

(2) First strand cDNA (D^ffc 

total RNA 4/ig ^r'ffifflb, First strand cDNA (D&ffc^y h" Ready To 
Go" (Amersham Pharmacia) \ZL J; "9 cDNA(33 ju 1) £-g*/5£ bfc Q 

(3) Degenerated PCR 

-^$cUfc First strand cDNA (33 u 1) CO 5 3 ^ 1 £§£M t LT PCR £??o fc e 
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4 . 



5' - GGI WSB GTI AAY GGV CAY DAN TT -3' (primer 1) (IE?IJ#-5§- 3 3) 

5' - GTC ITC TTY TGC ACI ACI GGI CCA TYD GVA GGA AA -3' (primer2) (BE^J 

##3 4) 

1=4 J »\ R=A Xte G N Y=C Xtt T\ V=A, C Xf± G s D=A, GXttT S=C Xte G. 
H=AXftTXIiC 

pcr %ifommi$ 

J-ls-f^—Y (first strand cDNA) 3 n 1 

X10 taq 5 1 

2. 5mM dNTPs 4 /z 1 

100 juM primerl 1/z 1 

100 ju. M primer2 1 ^ 1 

- H 35 m 1 

taq polymerase (5U/ ^1) 1 fx 1 

PCR S^f^ 

94°C 1 min(PAD) 

94°C 30 sec (denaturation) 

58°C 30 sec (annealing of primers to template) 

72°C 1 min (^-fv- 

-hfB 3 ^ ^ y -7* 35 1^ ^ /l^To tc a 

72°C 7 min (ft^O^S) 

4°C 

-0s<z)PCR^-e#^tb^iti|ii^ l/z i ^r>/u- h t ^x,h5-mm 

Cf£ftT*PCR£fTofc 0 T^n^-x^/V«^K,^, 350 bp £1jU 9 ffi U ill 
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(4) ^r-f ? p — = > tf$LXfmMM&)<D®:Jg. 

mm b tc DNA WT Jt £ pT7-blue vector (Novagen) ^ 7 4 *s a V b fc e ±J3§ |g 
t* (TGI) M h7^7t- — v-a ^b-C^/W— /1n!7^ hirl^-^a i/£:frV\ 
e^an-^^fgj:!? plasmid DNA^fSMbT, JfAStbfc DNA ^fjt^S 

^^©tttaSE^J ir Jfcifc LT^cD DNA iMSS^^® 6 &5fc<D fe©-c&5 
PSfrbfc. ^seate^F©— ^-CfeSir^MLfcfeofcBibT, 5' -RACEjfe*5«J; 
3' -RACE&^SiHS^kfttf)* n— si^Srfrofc. 

(5) 5' -RACE & 

Degenerated PCR Ti# ttfc DNA Kff^-(D 5' {H!)£>^L*@E?IJ£#5:?g-r £ 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
Sr/BVMT, 5' -RACE jSfe^rffo 7t 0 ilitt (1) TMHK L/c total RNA £r 4 M g 

0F-&(DMi$$i%;<D DC-tailed cDNA CO— Is] @ <£>*gffi(J:f± 
5' -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGI IG-3 ' (primer3) (ga^"J#-^- 1 7) 
5' - CCT TGA AAA TAA AGC TAT CT-3' (primer4) (@a?lj#^§- 3 5) 

5 ' -GGCCACGCGTCGACTAGTAC-3 " (primer5) (iE^lJ#-^- 1 9 ) 

5' - CCC TGT ATG CTT GTG TCC TG-3' (primer6) (ga^J## 3 6) 

Ttfu— XSf/vnnfaW}X\ ifipg&frfc 200 bp <D**ls K^^USSLfc, 
ffi^ b DNA $r At" & pT7-blue vector (Novagen) fc. 7 — 3 > b fc„ 

(tgi) ic h7^7t^-v'3 yLT7';i"-*!7^ hir ^^rf?v\ 6 

V^p^-CD^fll^J;!? plasmid DNA^fjtMbT, A £ DNA KJfJf (Dl^Sia 
?IJ£ DNA * ^ >"tr— {£ J; 0 bfc 0 
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(6) ^mmmm^m, ikxfijzmm-eto&mmm 

(5) K.£*>ftt>tlttW&<0 N ^M^-fSlfP^-e^^^-v— SrflaRU C 
^dT^^-SrttJBLT, (2) T'«LfcFirst strand cDNA 
Srtflt Lt PCR Sr=fTofc 0 

5' - CCC GGA TCC GAC CAT GGT GTC TTC ATT GGT TAA GAA -3' (primer7) (IE 

mm* 3 7 ) 

PCR Rj&mB& 

T^ZfU—h- (first strand cDNA) 3/zl 



X10 pyrobest /<y~7 7 — 5//1 

2. 5 mM dNTPs 4 /z 1 

100 m M primer8 1 M 1 

100 juM ^-y =f dT -f^j-^— 1 M 1 

35/zl 

pyrobest polymerase (5U/ju 1) 1/zl 

pcr 

94<C 1 mi n (PAD) 
94<C 30 sec (ggt£) 



52°C 30 sec (#?M— ©7°7^y- <DT~— V is?) 

TL°C 1 min (T'^-J'^—WM) 

-hiS 3 y :7°&- 30 ^ /Hf o fc e 

72X: 7 min (*^<D#*) 

T#o — ^y/KD®^^cg&-C x lifg £*l>/c$J 900 bp K&#j (3 ttj U 

LT pRSET vector (Invitrogen) © BamH I , EcoR I MiSHC^"^ n^y^LT, 
*J§Ei* (JM109-DE3) T35#L$*fc, K&EUKU nA^titc^m. 

mm £r#:^ Lfc 0 * o - ^ ft Ume <b bfc G ^SBB^Jfe «£ V±T 5 / ^?SB?iJ 
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zmmmmm^ 1 2&.xm&m* 1 1 \^-t a mmm&tt n ^sg^ Hi S -ta g 

«t5l-^^ h UfcO-Xflgm^ef* Ni-Agarose gel (QIAGEN) -CffiSI 

(7) ^I&#14<7^?#t 

10 /zM-feSSSS (Umeh 50 mM HEPES pH7. 9 }£*&£rJlV^-C®JjX*^ 

(Ume) X*n 592rm\zmU<Dt°--?j>m£>hthtz (HI7A) 0 Wfl^B 
5 ^^i~ 0 



^5 













Ume 


592nm 


87000 (592nm) 


P H5-io-es^ 


232 



# ph (DMffim-t?k(Dm <o . 
pH4, 5 : mm^^y^T— 

pH6 : >J ^m/< 777- 

pH7 N 8 : HEPES /<-y~7 T' — 
pH9 N 10 : ? ]} -777- 
pH5~10 T*t°-^(Dfittt^Ui:VNfe 0 

( 1 ) total RNA CDttW 

{Lobophytum crassum) £r ffi V n fc Q 3B$fi £: ^ — T?# # % SMS 4^7i\ 
(C" TRIzol" (GIBC0 BRL) £ 7. 5 ml ^P^T«# U 1500Xg T* 10 #WiI<k L 
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fc, ±miZ? n n LB m 1 £ < fr*., 15 50>M«#Lfc« 3 #ffl#e Lfc 0 

7500 Xg f 15 Lfc. ±i*fcl>r y/n/V-;V3.75ml^<^ 15 

^Ifjflfcl 10 #P B 1#SLfc 0 17000Xg -C 10 Lfco ±?f 5r^T 70% 

^ / -/l>$: 6 ml flO^T 17000Xg T? 10 ^IM'k Lfc 0 Jtft^^Tit^^ DEPC 
7k 200 /z 1 Lfc D DEPC zkT^? Lfc total RNA £ 100 ffiFl£#2R LT 0. D. 260 

£ 0. D. 280 (£>{i£$ij£ IT RNA )gj££r$Jo fc„ 390 /z g <D total RNA <Sr#fc„ 

(2) First strand cDNA <D-^^ 

total RNA 3/ig £r^fflL, First strand cDNA (D^J^^r y h" Ready To 
Go" (Amersham Pharmacia) «fc 9 cDNA(33 ul) Lfc 0 

(3) Degenerated PCR 

•g-fiKLfe First strand cDNA(33/z 1) <D 5 3 M 1 t IT PCR £r?fofc 0 

^9 >r -v—o^if-r ^ragEfcu^ftgeor ^ /8&Ba?ij£r jut^-c, ^T^sgu 

5' - GRR AGG IWS BGT HAA YGG VCA -3' (Primerl) (gE?lJ#-5§-3 8) 
5' - AACTGGAAGAATTCGCGGCCGCAGGAA -3' (Primer2) (SB^lJ#-^- 3 9 ) 
R=AX«G, Y=CXf*T, V=A,CX«G > D=A,GXIiT 

pcr %.j&mm.f& 

7~ U— Y (first strand cDNA) 3 £t 1 



X10 taq /<y7 7 — 5/il 

2. 5 mM dNTPs 4^1 

100 /ill primerl 1 ^ 1 

100 nM. primer2 1 # 1 

* y Q 35^ 1 

taq polymerase (5U/m 1) 1 /* 1 
PCR Rj&0ktir 
94°C 1 min(PAD) 
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94°C 30 sec (») 

52°C 30 sec (.^^.^(Dy 0 ^ 4 -^ — (DT V 

1 min (C^y^^—Wm 
72°C 7 rain (S^^>#S) 
4°C »^ 

-0 @ (D pcr sj&t»# ^tbfctiitis^ i n i &x ^ h t tt, <*> 5 -mm 

5' - GRR AGG IWS BGT HAA YGG VCA-3' (Primer 1) (IB^'J^-5§- 3 8) 

5' - GTC ITC TTY TGC ACI ACI GGI CCA TYD GVA GGA AA -3' (Priraer3) (IS?«J 

##4 0) 

(4) t^^D^vOTMEJijo^ 

Ufc DNA P0fJt£r pT7-blue vector (Novagen) iC7^y— > a > bfc c 
$c (TGI) IZ. y^lsT-*? * — ^— v^a >"U-Cy/l— ^^7^T b-tl/fi/a ^^trV\ 
fi^ann-^Jifj;^ plasmid DNA^fS^LT, DNA I^^X 

{H^-comsia^j t ttm Lt^e© dna msiB^u^^5t® &m&(Dk(D-ehz>fr%:m 

®fUfc 0 ^^^SitfE-^cD-^-Cfc^ t^JUff bfc^(D^^bT, 5' -RACE&5*5J; 
t^3' -RACE^^ j;5ie^f<7)^ n-^>-^£:ffofco 

(5) 5' -RACE& 

Degenerated PCR X*&btl± DNA |ff>t^ 5' {|iJ<D^SIB^J^^^t-?> fctblZ 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBC0 BRL) 
£^T, 5' -RACE?£&?Tofc 0 ilcltl) T*M L7t total RNA £ 3ug 

DC-tailed cDNA (D — [e] @ C0i#i|iSf^}S 
5' -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGIIG-3 ' (Primer4) (IB?U#-§- 1 7) 



-/ 
} 
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5' - TTG TCA AGA TAT CGA AAG CGA ACG GCA GAG -3' (Priraer5) (IB?IJ#-5§-4 
1) 

i=-ry 

5' -GGCCACGCGTCGACTAGTAC-3 ' (Primer6) (Ifi?lJ#-5§-4 2) 

5' - CTT CTC ACG TTG CAA ATG GC-3' (Primer 7) (SB?lJ#-^4 3) 

Tjfu — ^;vm,%W.WiX\ £ titz 600 bp (D'< ^ KSr-gO 9 -ffl U L fc Q 
«M L fc DNA Bftf £ pT7-blue vector (Novagen) \Z. =7 << i/ 3 >- L tz. 0 

(TGI) (^7^7t^->3yiT7Vu-*7^ b±l'?i<'al/$:ni<\ 6 
^nn--©«|J; 9 plasraid DNA & iffM b T , J? A $ ftfc DNA Wf^^mm 
m £ DNA ^ ^ i^f — ^ ± Y) L feo 

(6) ^SaEEWOft^ H^IIf(DlS^i 
(5) (cj; D#^fc56o N *jg^*g^i-5gp^t?^7>r-e — Srf^JKbs C 
*«gffl!ltt^-U dT ^I'^-OTLT, 2 ) T*f^bfc First strand cDNA 

&mmt ut pcr ^^ofc 0 

5' - CCC GGA TCC GAT GAG TGT GAT TAC AWC AGA AAT GAA GAT GGA GC -3' (Priraer8) 

4) 

pcr s^^ia^ 

T^^t-— h (first strand cDNA) 3/zl 



X10 pyrobest ^y77 w 5^1 
2. 5 mM dNTPs 4 /z 1 

100 y^M primer8 1^1 

ioo/zM ^-y =f dT ^-c-^— ui 

35 Atl 
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pyrobest polymerase (5U/ #1) 1 n 1 

PCR KJ£*fc# 
94°C 1 min(PAD) 
94t: 30 sec (») 

52°C 30 sec (^i^©/7'fv-©7= — V 

72°C 1 min (^V-f^—WM) 

_L|E 3 ^fy?* 30 f"-f ^/Wto/c d 

72°C 7 min (*:f£<Z>#;R) 

4°C 

T-tfv— ^^/KDm^^ift-e^ if "ll£;ftfc^900bp F&i50<9 ttJU ffi^ 

b *C pRSET vector (Invitrogen) CD Z?a/»H I > FcoR I n — z=-l/ Lt, 

*fl§ffi*fc (JM109-DE3) -e^gsa^-frf^ R2t[e]I&U ifA^tL^m 

SIB^iJ 3r b fc 0 ^ n — £ KnG i L fc 0 # £> tLfc^kS <£>ms@a£ij £ Ig^iJ^ 
C0IB^IJ#-^- 1 4 IZTjk L, ^ScoT 5 / iG^^e^OG^Jftf 1 3 {c^-r o 

^^-SSfiN^jStCHis-tag^S'H-< J; ^(-^^^ h Lfc©"CMI6tt 

Ni-Agarosegel(QIAGEN)T?tt»Ufc. WfKO^r&ttftMO^ci h ==— /WtfllCfc. 

(7) &ytm>&<n>Mffi 

lO/iM^btSS (KnG), 50 mM HEPES (pH7. 9) ^^i^TW^^^ h fr^M 
feVtz. (0 8A), rcox^ b/KDbT— ?<om£ O^/Hft^tfliatSrW-JfU/to 482 

nm (CBi^IjXCOt 0 -^^^^^ 450 nm tefctfSftlfcaS 0.005 i:^5i5tf3tS 
Sil:±faoS«^T?*fRLT, 450nm -ej^j® UfcH#C0^7t^-<^ h /V£r$!l3fe Ufc 
(0 8 A) 0 EGFP(CLONTECH) &|rJESI;i 450 nm lJl*5»t SKflZ^S 0. 005 £ ft 5 J; 5 K 

ur^Tt^^^ h/v&so^u egfp cos^ir^^ o.6 1 vxmwLm&noA+u 
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l£6 









mm. 




pH JS&gtt 




KnG 


482nm 


498nm 


71000 
(482nm) 


0.41 


pH4~10 


224 



(8) pH^Si4(^SiJ^ 

# pH <£>Mj$jte#;<DiI t» „ 

pH4, 5 : BEik* y 7 r — 

pH6 : MES s< y 7 r — 

pH7 : MOPS ^^77^- 

pH8 : HEPES Ay77- 

pH9, 10 : ^ JJ v- y77- 

pHll : !)V^y7 7- 

*mffl^£<9^ ^^^t^J (Montipora sp.) s * K !> f (Acropora sp. K 
&T>*? 5 ^7 a {Lobophytum crassuni) ^^©Wi^ISI^f^^^s - 

*7C, (COR) ^35£>RFP (DsRed, ^P^j/^tt) 
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, :,-:V 



£ tblC^mWlZX*) s y^^"-^ (Actinia equina) £?fecD$T#I. 
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1. =i^>-y->-=i (Montipora sp. ) &5&(DT^<DW&$:^-f Z-gytMS W a 
( 1 ) B&UJz&Mtf 5 0 7 n m-efc -5 ; 

(2) ■gytm±1fcA& 5 17 nmt'fc5 ; 

(3) 5 0 7 nmKion^^/^myt^M^ 1 0 4 0 5 0-Cfc5 ; 

(4) m^-l&WO. 2 9t*fc5; 

( 5 ) %*RUm>±<D p HiSgi*^ p K a =$J 5 . 5Tfe5: 

2. 5: Ky-f^> (Acropora sp. ) **CDTffl<D4#'l££*-f 6 «„ 

( 1 ) 5 0 5 nmt|)5 ; 

(2) ^5fe^^:M^5 1 6nm-C$)5 ; 

(3) 5 0 5 nmtfeCj-S^^i^i^ 5 3 6 0 0ffe5 ; 

(4) a^-lft^O. 6 7tfe5; 

(5) ^:BSHX#tt(OpH^S:f4^pKa=^6. 4T'fc5: 

3. 5 h*V4i/ (Acropora sp. ) i£3fe<DTffi<0#f£^;|ri-&^^ 6 fC c 

(1) Mj£Bfe*C?&ft^ 4 7 2 nm-Cfe^ ; 

(2) 9 6 nm-CfcS ; 

(3) 4 7 2 nmKjdtfZ^jUW.yt&mft 2 7 2 5 0X^2. ; 

(4) a-T-HX^^o. 9 0tife5; 

( 5 ) ^;P^J|X#'[4C0 p Hjg&gt* # p Ka^6. 6 "Cfe 5 : 

4. a-t^-fr^zf (Montipora sp.) &J&<D~TfE l <D!&&$:^}-r Z^-ytmSWo 
( 1 ) IM^fcg^ 5 5 7 n m-C& 5 ; 

( 2 ) 5 7 4 n m^fe & ; 

(3) 5 5 7 nml^l^^TOt^M 1 7 5 0tfe5 ; 

(4) i^&S^O. 4 

(5) ftmw.mvk<D p urn^m* v k a <m 4 . o-e^s : 

5. ^^#Wy^ryft^ (Actinia equina) S^COTlacO^tt^^i-^ 
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(1) KiRffi*SlSi55 9 2 nm-e*)5 ; 

(2) 5 9 2 nmCfclti^/^Ws 70 0 0tl)5 ; 
( 3 ) ^HX4#t£tf> p HflRgtttfS p H 5 ~ 1 0 -e^S-efc« : 

6. t>$;dr7=t (JLobophytum crassum) SSfeOTfBO^H&SrWi-S^teSS 

(1) Js{Ji£ffi*M^4 8 2 nmffcS ; 

(2) IkftmX&L&lfiA 9 8 nmtfeS ; 

(3) 4 8 ^nmi^ttS^/wrat^y i 0 0 0"X?fc6 ; 

(4) m^-V&mftO. 4 1-Cfc5 ; 

(5) t«©pHiS^pH-4~l 0«tfc5 : 
( a ) IB?iJ#-5§- 1 (CfB^cOT 3: J ; 

(b) @a?ij#^i \z.uWl(ot% s&8&mxz&\^x 1 ^?>ti©7?/t©^ 

i«tf/xii#i^tt57 ^ y msm^ u %L%?tm-rz>T ^ y ■. 
( a ) ia?ij#-*§- 3 KifEifecoT $ y s?ga?ij ; xt*. 

9. wT^^tb^(DT3 /^ia^ij^w-r^^:^^eWo 

( a ) sa^ij## 5 xn 7 \^um.(dt ? y ^ia^ij ; x\^ 

(b) ia?ijn-^5x«7^iE^(OT5 /mmmz$o\,^x i fribmrn^T * /m(D 
fMr;/xttf+Jo^ft5 7 ^ y^ia^ij^^L, tMt57^/t 

ia?ij : 

10. j^r^^tb^^T ^ ymm^^-r^^ytm^mo 

( a ) @a?iJ#-5§- 9 {^WS^(7)T ^ y ^la^ij ; Xtt, 

( b ) ie^ij#-5§- 9 K%^m.<DT * y ®?@a?iJi;i:}oi^-T i ^ ^.ti©7 $ y ^o^, 
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( a ) ia?u#-5§- 1 1 ^mm<DT 5 y ®eia?ij ; 

(b )ia?y#-J§- 1 i tE«©7 $ y s*E#lfc:*5^T l a»S>8HB©7 5 y titnx^ 
W&Rxfi/xttmn&mTz r % y ^sa^ij^^ u piMtt^ft57 ? y its 

i2. j^T^(i»r^<DT5 yBfeE?d**ri-5*3taew. 

( a ) I3?iJ#-J§- 1 3 \Z.UWu<OT 5 y BfeEJIJ ; Xfi, 

(b) E?'J## 1 3 \CfSM<07 $smSBMlZL33\t*X 1 *^tfi©7 5 y ^<£>^2c, 

IM^/xii#JD^ttS7 * y MftE^jsr^ru, tMft^T 5: y ®?@a?ij : 

1 3. Mjft3U 1 2 0fsrtL^{c:|E^(DMfiK^3— Kf5DNA 0 

14. &[T©M^DNA 0 

(a) SH^J#-^l{cfS«ccOT5 y^gB^J?:^- KtSDNA ; Xli, 

(b) sa^ij##i tctES^T 5: ymmm^^x 1 a>e>3HB©T 5 y 

A : 

15. UT<DimtLfa(Di&mm&}%:m-rz>DNA 0 

( a ) E#l## 2 fcfBfcOikSE^J ; Xttx 

(b) E?o#-^2t;iis^cD:&KE?iH;i:i3v^-c u^ti©!!©^ talks, 

1 6. un^fafta^DNA,, 

(a) E?!I##3K:|B*©T5 yBftE^Sra— Kt5DNA ; Xtt. 

(b) iE?y#-^3{cis^<DT 5 swtwmK&^x 1 ^?>ti©7 5 y^tD^^, 

A : 

1 7. «T©^*»©ttU£Ea?USrW"r5DNA„ 
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18. UT<D{»Stlfr(Dr>NA 0 

(a) I3^iJ#^-5Xtt7(CfBtt(DT 5: /miE^iJ^=i- K-T5DNA ; Xtt, 

(b ) SS^IJ#-^ 5X« 7 KUWKDT ^ J ^gB^J^&V^T 1 ^bm^(DT ^ /i© 

5DNA : 

19. «T©f»Itl^©ISS3?^ft5DNA 0 
( a ) IB?"J#.-?§- 6 Xtt 8 tdta«c<D^SIB?iJ ; Xfi, 

(b) IH^lJ#-§- 6 X{i 8 {CfBftCD^SIE^U^joV^T 1 ^ ki&jlilcOti[3!£<7);K^ g 

2 0. SXT<D{*Itbfa(DDNA 0 

(a) ia^lJ#-i-9^fE«o<DT5 7^iB^lJ^^- KtSDNA ; Xfct, 

(b) @a^J#^-9^|BtS6(OT^ y^lE^lJ^*5V^T 1 ^£>Ml<£>X$ /m<DX^ 

A : 

2 1. «T(7){»r^^(D^ia^J^Wi-5DNA 0 

( a ) ib?ij## i o izmmcDi&mmm 

(b) @B^iJ#^-l 0 lcf5^<7)±&Xia^Jk::fc3^-T l *^i5:f@cD^^co^^ x 
2 2. &.T<Dffi*Lfr<D-DNA 0 

(a) ib^ij#-^i i {cfsm©T$ ;wtmm&=>~- k-t -5 dna ; 

(b) ia^j#^-i 1 ^mm<DT ^ / mmmz^^x 1 ^b$fi(07^i©^ 

— KtSDNA : 

2 3. {^T©|srfl^^MBe?IJ^tt 5 D N A„ 

( a ) sb?ij#-^ 1 2 \*mm<Di&mnm ; xta, 
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(b) SB?IJ##1 2^c|E«(DJgSiB^J^-*5V^T 1 3&»e>*fiOttK£©^ % fim^. 

2 4. WTOfBT^dXODNAo 
( a ) E?IJ## 1 3 (CfEftfcCDT $ 7 8fcE?lJ Sra^KtSDNA ; Xtt, 
(b)SB?lJ##l 3fc:fE«fctf>T5 y^K^^T 1*^M©7^ ywt(ox^ s 

A : 

2 5. ^T^MtL^cD^SlB^J^^r-r-SDNAo 
( a ) mtm^- 1 4 (CfEttcD^SIB^J ; Xti. 

(b) SB^J#-^-l 4tc|B«<Z>itSBB2?iJ^*3V^Tl^e>»:^(Ol&S<7>^, 
2 6. §f*^l 3d»?j 2 5 (OfBjfL^^SBttCODNA^Wi-^la^X.^^^ 

o 

2 7. ffjjfgl 3^?> 2 5 0fpTtL^^fBic^DNAXf*fi*^2 6{CfEife(D 

m.^-m^? ?-*^irz> mntmfto 

« t m (Dm e « a>e> ^ s Bk^^t® a « c 
29. flfe©ae«^j»ii&rtfcJs«E-r*fie5tt?*>*, tt*^ 2 s ^je^i* 

m 0 



-1 
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3 3. ss*«5xtti i \z.t£m.<D&mm&w*T?-bzf*-m€int its 
v^t fret (^ft**^*^*-^) Ss<mt5£ tzwmt-rz^ ±mm^« 

Ml4^f)2K 2 4X(i2 5<D^*Ld»te|a«©-DNA, g»3ft* 2 6 fcl!B*fc(D 
If ^ 2 7 fcSB«©7gSME*fts Xte§t«2 8d^3 0 <D 

3 5 . m>km 5xiin iztmo&mm&w, tmm 22x^23 \^mm<D 
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BK^«ttLti, ^-^^if^rf (Montipora sp. ) N 5 ~> (Acropora sp. ) 

tf? 5 3 {Lobophytum crassum) 6*OW<£t3tlSf > 
JV^O?-** (Actinia equina) *3fe0^^fe^fi«^^$^^ o 
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107561041 

IAP6 Rec'd PCT/PTO 1G DEC 2005 

SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent protein and color protein 

<130> A41347A 

<160> 44 

<210> 1 

<211> 227 

<212> PRT 

<213> Montipora sp. 
<400> 1 

Met Ala Leu Ser Lys Arg Gly Val Lys Gly Glu Met Lys Leu Lys Phe 

15 10 15 

His Met Glu Gly Cys Val Asn Gly His Glu Phe Thr He Lys Gly Glu 

20 25 30 

Gly Thr Gly Gin Pro Tyr Glu Gly Thr Gin Cys lie Gin Leu Arg Val 

35 40 45 

Glu Lys Gly Gly Pro Leu Pro Phe Ser Val Asp He Leu Ser Ala Ala 

50 55 60 

Phe Leu Tyr Gly Asn Arg Cys Met Thr Lys Tyr Pro Gly Gly He Val 
65 70 75 80 

Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Glu Arg Ser 

85 90 95 

Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He Arg 

100 105 HO 

Leu Ser Val Glu Asp Asn Cys Phe Tyr His Glu Ser Lys Phe Ser Gly 

115 120 125 

Val Asn Phe Pro Val Asp Gly Pro Val Met Thr Leu Ala Thr Thr Gly 

1/31 



130 135 140 

Trp Glu Pro Ser Ser Glu Lys Met Val Pro Ser Gly Gly He Val Lys 
145 150 155 160 

Gly Asp Val Thr Met Tyr Leu Leu Leu Lys Asp Gly Gly Arg Tyr Arg 

165 170 175 

Cys Gin Phe Asn Ser Asn Tyr Lys Ala Lys Thr Glu Pro Lys Glu Met 

180 185 190 

Pro Asp Phe His Phe Val Glu His Lys He Val Arg Thr Asp Leu Gly 

195" 200 205 

Gly Arg Asp Gin Lys Trp Gin Leu Val Gly Asn Ser Ala Ala Cys Ala 

210 215 220 

Ser Ala Phe 
225 

<210> 2 
<211> 684 
<212> DNA 

<213> Montipora sp. 
<400> 2 

atg get ctt tea aag cga ggt gtc aaa ggc gaa atg aaa ctg aaa ttc 48 
Met Ala Leu Ser Lys Arg Gly Val Lys Gly Glu Met Lys Leu Lys Phe 

15 10 15 

cat atg gag ggg tgt gtt aac ggg cat gaa ttt aca ate aag ggc gaa 96 
His Met Glu Gly Cys Val Asn Gly His Glu Phe Thr He Lys Gly Glu 

20 25 30 

ggc act ggg caa cct tac gaa ggg aca cag tgt att caa etc cgt gtg 144 
Gly Thr Gly Gin Pro Tyr Glu Gly Thr Gin Cys He Gin Leu Arg Val 
35 40 45 
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gaa aaa ggg ggt cca ttg cca ttc tea gta gac ata ttg teg get gcg 192 
Glu Lys Gly Gly Pro Leu Pro Phe Ser Val Asp He Leu Ser Ala Ala 

50 55 60 

ttt eta tac gga aac agg tgc atg acc aaa tat cct gga ggc ata gtt 240 
Phe Leu Tyr Gly Asn Arg Cys Met Thr Lys Tyr Pro Gly Gly He Val 
65 70 75 80 

gac tat ttc aag aac tea tgc cct get gga tat aca tgg gaa agg tct 288 
Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Glu Arg Ser 

85 90 95 

ttt etc ttt gaa gat ggc gcg gtg tgc aca gca agt gca gat ata cgc 336 
Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He Arg 

100 105 110 

ttg agt gtc gag gat aac tgc ttt tat cac gaa tec aag ttt agt gga 384 
Leu Ser Val Glu Asp Asn Cys Phe Tyr His Glu Ser Lys Phe Ser Gly 

115 120 125 

gta aac ttt cct gtt gat gga cct gtg atg aca ctg gcg acg act ggt 432 
Val Asn Phe Pro Val Asp Gly Pro Val Met Thr Leu Ala Thr Thr Gly 

130 135 140 

tgg gag cca tec tec gag aaa atg gtg ccc agt ggg ggg ata gtg aaa 480 
Trp Glu Pro Ser Ser Glu Lys Met Val Pro Ser Gly Gly He Val Lys 
145 150 155 160 

ggg gat gtc acc atg tac etc ctt ctg aag gat ggt ggg cgt tac egg 528 
Gly Asp Val Thr Met Tyr Leu Leu Leu Lys Asp Gly Gly Arg Tyr Arg 

165 170 175 

tgc cag ttc aac agt aat tac aag gca aag act gag ccg aaa gag atg 576 
Cys Gin Phe Asn Ser Asn Tyr Lys Ala Lys Thr Glu Pro Lys Glu Met 
180 185 190 
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cca gac ttt cac ttc gtg gag cat aag ate gta agg acc gac etc ggt 624 
Pro Asp Phe His Phe Val Glu His Lys He Val Arg Thr Asp Leu Gly 

195 200 205 

ggc cga gac cag aaa tgg caa ctg gtg gga aat tct get gca tgt gca 672 
Gly Arg Asp Gin Lys Trp Gin Leu Val Gly Asn Ser Ala Ala Cys Ala 

210 215 220 

age get ttc taa 684 
Ser Ala Phe 
225 

<210> 3 

<211> 232 

<212> PRT 

<213> Acropora sp. 

<400> 3 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Lys Thr Lys 

15 10 15 

Tyr His Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Ala Thr Gly Tyr Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

He He Lys Pro Ala Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Ser Val Phe His Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Ala Val Ala Thr Ala Ser Trp 
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100 105 110 

Asn He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Phe His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Vro Val Met Lys Lys Gin Thr He 

130 135 140 

Asp Trp Glu Lys Ser Phe Glu Lys Met Thr Val Ser Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr Met Phe Leu Met Leu Glu Gly Gly Gly Ser His 

165 170 175 

Arg Cys Gin Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Asn His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Ser Ala Lys Gly Phe Thr Val Lys Leu Glu Ala His Ala Val Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 4 
<211> 699 
<212> DNA 
<213> Acropora sp. 
<400> 4 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg aag acg aaa 48 
Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Lys Thr Lys 

15 10 15 

tac cat atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr His Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 
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20 25 30 

gta gca act ggg tac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Ala Thr Gly Tyr Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag cct gcg gga aaa ccc ctt cca ttc tec ttt gac ata ctg 192 
lie He Lys Pro Ala Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

tea tea gtc ttt cat tat gga aac agg tgc ttc aca aag tac cct gca 240 
Ser Ser Val Phe His Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg teg tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gaa gat gga gca gtt get aca gee age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Ala Val Ala Thr Ala Ser Trp 

100 105 HO 

aac att cgt etc gaa gga aat tgc ttc ate cac aat tec ate ttt cat 384 
Asn He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Phe His 

115 120 125 

ggc gta aac ttt ccc get gat gga ccc gta atg aaa aag cag aca att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

gac tgg gag aag tec ttc gaa aaa atg act gtg tct aaa gag gtg eta 480 
Asp Trp Glu Lys Ser Phe Glu Lys Met Thr Val Ser Lys Glu Val Leu 
145 150 155 160 

aga ggt gat gtg act atg ttt ctt atg etc gaa gga ggt ggt tct cac 528 
Arg Gly Asp Val Thr Met Phe Leu Met Leu Glu Gly Gly Gly Ser His 
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165 170 175 

aga tgc cag ttt cac tec act tac aaa aca gag aag ccg gtc gca atg 576 
Arg Cys Gin Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg aat cat gtc gta gaa cat caa att gtg agg acc gac ctt ggc 624 
Pro Pro Asn His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

caa agt gca aaa ggc ttt aca gtc aag ctg gaa gca cat get gtg get 672 
Gin Ser Ala Lys Gly Phe Thr Val Lys Leu Glu Ala His Ala Val Ala 

210 215 220 

cat gtt aac cct ttg aag gtt aaa taa 699 
His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 5 
<211> 232 
<212> PRT 
<213> Acropora sp. 
<400> 5 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
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65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 6 
<211> 699 
<212> DNA 
<213> Acropora sp. 
<400> 6 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg egg acg aaa 48 
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Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

tac cgt atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

gta gga act gga aac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag'tct aag gga aaa ccc ctt cca ttc tec ttt gac ata ctg 192 
He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

tea aca gec ttt caa tat gga aac aga tgc ttc aca aag tac cct gca 240 
Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg tea tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gag gat gga gga gtt get aca gee age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

age att cgt etc gaa gga aat tgc ttc ate cac aat tec ate tat cat 384 
Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

ggc gta aac ttt ccc get gat gga ccc gta atg aag aag cag aca att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

ggc tgg gat aag tec ttc gaa aaa atg agt gtg get aaa gag gtg eta 480 
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Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

aga ggt gat gtg act cag ttt ctt ctg etc gaa gga ggt ggt tac cag 528 
Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

aga tgc egg ttt cac tec act tac aaa acg gag aag cca gtc gca atg 576 
Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg agt'eat gtc gta gaa cat caa att gtg agg acc gac ctt ggc 624 
Pro Pro" Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

caa act gca aaa ggc ttc aag gtc aag ctg gaa gaa cat get gag get 672 
Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

cat gtt aac cct ttg aag gtt aaa taa 699 
His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 7 
<211> 232 
<212> PRT 
<213> Acropora sp. 
<400> 7 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

1 5 10 15 

Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 
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35 40 45 

He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr His Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 8 
<211> 699 
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<212> DNA 

<213> Acropora sp. 

<400> 8 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg egg acg aaa 48 
Met Val Ser Tyr Ser Lys Gin Gly lie Ala Gin Glu Met Arg Thr Lys 

15 10 15 

tac cgt atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

gta gga act gga aac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag tct aag gga aaa ccc ctt cca ttc tec ttt gac ata ctg 192 
He lie Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

tea aca gec ttt caa tat gga aac aga tgc ttc aca aag tac cct gca 240 
Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg tea tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gag gat gga gga gtt get aca gec age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 HO 

age att cgt etc gaa gga aat tgc ttc ate cac aat tec ate tat cat 384 
Ser lie Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 
115 120 125 
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ggc gta aac ttt ccc get gat gga ccc gta atg aag aag cag aca att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

ggc tgg gat aag tec ttc gaa aaa atg agt gtg get aaa gag gtg eta 480 
Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

aga ggt gat gtg act cat ttt ctt ctg etc gaa gga ggt ggt tac cag 528 
Arg Gly Asp Val Thr His Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

aga tgc egg ttt cac tec act tac aaa acg gag aag cca gtc gca atg 576 
Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg agt cat gtc gta gaa cat caa att gtg agg acc gac ctt ggc 624 
Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

caa act gca aaa ggc ttc aag gtc aag ctg gaa gaa cat get gag get 672. 
Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

cat gtt aac cct ttg aag gtt aaa taa 699 
His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 9 
<211> 232 
<212> PRT 

<213> Montipora sp. 
<400> 9 

Met Ala Leu Ser Lys His Gly Leu Thr Lys Asn Met Thr Thr Lys Tyr 
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15 10 15 

Arg Met Glu Gly Cys Val Asp Gly His Lys Phe Val He Thr Gly Asp 

20 25 30 

Gly He Gly Asp Pro Phe Glu Gly Lys Gin Thr Ser He Asp Leu Cys 

35 40 45 

Val Val Glu Gly Gly Pro Leu Pro Phe Ser Glu Asp He Leu Ser Ala 

50 55 60 

Val Phe Asp Tyr Gly Asn Arg Val Phe Thr Lys Tyr Pro Gin Asp Leu 
65 ' 70 75 80 

Val Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Gin Arg 

85 90 95 

Ser Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He 

100 105 110 

Arg Val Ser Val Glu Glu Asn Cys Phe Tyr His Glu Ser Lys Phe His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Met Thr Thr 

130 135 140 

Asn Trp Glu Pro Ser Cys Glu Lys He Thr Pro He Leu Asn Glu Gly 
145 150 155 160 

He Leu Lys Gly Asp Val Thr Met Phe Leu Leu Leu Lys Asp Gly Gly 

165 170 175 

Arg Tyr Arg Cys Gin Phe Asp Thr Val Tyr Lys Ala Lys Ala Asp Ala 

180 185 190 

Lys Lys Met Pro Glu Trp His Phe He Gin His Lys Leu Thr Arg Glu 

195 200 205 

Asp Arg Ser Asp Ala Lys His Gin Lys Trp Arg Leu Val Glu Asn Ala 
210 215 220 
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He Ala Tyr Arg Ser Thr Leu Pro 
225 230 
<210> 10 
<211> 699 
<212> DNA 

<213> Montipora sp. 
<400> 10 

atg get ctt tea aag cac ggt eta aca aag aac atg acg acg aaa tac 48 
Met Ala Leu Ser Lys His Gly Leu Thr Lys Asn Met Thr Thr Lys Tyr 

15 10 15 

cgc atg gaa ggg tgt gtc gat ggg cat aaa ttt gta ate acg ggc gac 96 
Arg Met Glu Gly Cys Val Asp Gly His Lys Phe Val He Thr Gly Asp 

20 25 30 

ggc att gga gat cct ttc gaa ggg aaa cag act agt att gat ctg tgt 144 
Gly lie Gly Asp Pro Phe Glu Gly Lys Gin Thr Ser He Asp Leu Cys 

35 40 45 

gtg gtt gaa ggg gga cca ctg cca ttc tec gaa gat ata ttg tct get 192 
Val Val Glu Gly Gly Pro Leu Pro Phe Ser Glu Asp He Leu Ser Ala 

50 55 60 

gtg ttt gac tac gga aac agg gtc ttt act aaa tat cct caa gac ctt 240 
Val Phe Asp Tyr Gly Asn Arg Val Phe Thr Lys Tyr Pro Gin Asp Leu 
65 70 75 80 

gtt gac tat ttc aag aac tea tgt cct get gga tat aca tgg caa agg 288 
Val Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Gin Arg 

85 90 95 

tct ttt etc ttt gaa gat ggt gca gtt tgc aca gec agt gca gat ata 336 
Ser Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He 
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100 105 110 

aga gtg agt gtt gag gag aac tgc ttt tat cac gag tec aag ttt cat 384 
Arg Val Ser Val Glu Glu Asn Cys Phe Tyr His Glu Ser Lys Phe His 

115 120 125 

gga gtg aac ttt cct get gat gga cct gtg atg aaa aag atg aca act 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Met Thr Thr 

130 135 140 

aat tgg gaa cca tec tgc gag aaa ate aca cca ata ctt aat gag ggg 480 
Asn Trp Glu 'Pro Ser Cys Glu Lys He Thr Pro He Leu Asn Glu Gly 
145 150 155 160 

ata ttg aaa gga gat gtc ace atg ttc etc ctt ctg aag gat ggt ggg 528 
He Leu Lys Gly Asp Val Thr Met Phe Leu Leu Leu Lys Asp Gly Gly 

165 170 175 

cgt tac egg tgc cag ttc gac aca gtt tac aaa gca aag get gac gca 576 
Arg Tyr Arg Cys Gin Phe Asp Thr Val Tyr Lys Ala Lys Ala Asp Ala 

180 185 190 

aaa aag atg ccg gaa tgg cac ttc ate caa cat aag etc ace egg gaa 624 
Lys Lys Met Pro Glu Trp His Phe He Gin His Lys Leu Thr Arg Glu 

195 200 205 

gac cgc age gat get aag cac cag aaa tgg cga ctg gta gaa aat get 672 
Asp Arg Ser Asp Ala Lys His Gin Lys Trp Arg Leu Val Glu Asn Ala 

210 215 220 

att gca tac cga tec aca tta ccc tga 699 
He Ala Tyr Arg Ser Thr Leu Pro 
225 230 
<210> 11 
<211> 232 
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<212> PRT 

<213> Actinia equina 
<400> 11 

Met Ser Ser Leu Val Lys Lys Asp Met Cys He Lys Met Thr Met Glu 

15 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Val Gly Glu Gly Glu Gly 

20 25 30 

Lys Pro Phe Glu Gly Thr Gin Glu Glu Lys He Arg He Thr Glu Gly 

35" 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Met Tyr 

50 55 60 

Gly Ser Lys Thr Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Asp Ser Leu Pro Glu Gly Tyr Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Tyr Leu Thr He His Gin Asp Thr Ser He Gin Gly 

100 105 110 

Asp Ser Phe He Phe Lys Val Lys Val He Gly Ala Asn Phe Pro Ala 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Thr Asp Gly Asn His Leu Thr Ser His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Pro Ala Asn Ala Val Asn Met Pro Lys Phe 
180 185 190 
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His Phe Gly Asp His Arg He Glu He Leu Lys Glu Ala Glu Pro Gly 

195 200 205 

Lys Phe Tyr Glu Gin Tyr Glu Ser Ala Val Ala Arg Tyr Cys Glu Ala 

210 215 220 

Ala Pro Ser Lys Leu Gly His His 
225 230 
<210> 12 
<211> 699 
<212> DNA ; 
<213> Actinia equina 
<400> 12 

atg tct tea ttg gtt aag aag gat atg tgc ate aag atg acc atg gaa 48 
Met Ser Ser Leu Val Lys Lys Asp Met Cys He Lys Met Thr Met Glu 

15 10 15 

ggg aca gta aat ggt cac cac ttc aag tgt gta gga gaa gga gaa ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Val Gly Glu Gly Glu Gly 

20 25 30 

aag cca ttt gaa ggt acc cag gag gaa aag ata aga ate act gaa gga 144 
Lys Pro Phe Glu Gly Thr Gin Glu Glu Lys lie Arg He Thr Glu Gly 

35 40 45 

ggt ccc tta cca ttt gcg tac gat att ttg gca cct tgt tgc atg tat 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Met Tyr 

50 55 60 

gga age aaa acc ttc ate aag cat gtc tea ggg att cca gat tac ttc 240 
Gly Ser Lys Thr Phe He Lys His Val Ser G-ly He Pro Asp Tyr Phe 
65 70 75 80 

aag gat tct tta cct gaa gga tac act tgg gaa aga acc caa ate tac 288 
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Lys Asp Ser Leu Pro Glu Gly Tyr Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tat ctt acc att cac cag gac aca age ata cag gga 336 
Glu Asp Gly Gly Tyr Leu Thr He His Gin Asp Thr Ser He Gin Gly 

100 105 110 

gat age ttt att ttc aag gtt aaa gtc ate ggt gec aac ttc cct gec 384 
Asp Ser Phe He Phe Lys Val Lys Val He Gly Ala Asn Phe Pro Ala 

115 120 125 

aat ggt ccc'gtg atg cag aag aaa aca gec gga tgg gaa cca tgc gta 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cca cgt gac gga gtc ctg tgt ggg cag tec ttg atg 480 
Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gec ctg aaa tgc act gat ggt aac cat ttg acg age cat ctg cga act 528 
Ala Leu Lys Cys Thr Asp Gly Asn His Leu Thr Ser His Leu Arg Thr 

165 170 175 

act tac agg tec aga aag cca gec aat gcg gtt aat atg cca aaa ttt 576 
Thr Tyr Arg Ser Arg Lys Pro Ala Asn Ala Val Asn Met Pro Lys Phe 

180 185 190 

cat ttt gga gac cat cgc att gag ata eta aag gaa gca gaa cca ggc 624 
His Phe Gly Asp His Arg He Glu He Leu Lys Glu Ala Glu Pro Gly 

195 200 205 

aag ttt tat gaa cag tac gaa tea gca gtg gec agg tac tgt gaa get 672 
Lys Phe Tyr Glu Gin Tyr Glu Ser Ala Val Ala Arg Tyr Cys Glu Ala 

210 215 220 

gca cca tea aag ctt gga cat cac taa 699 
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Ala Pro Ser Lys Leu Gly His His 
225 230 
<210> 13 
<211> 224 
<212> PRT 

<213> Lobophytum crassum 
<400> 13 

Met Ser Val He Lys Gin Glu Met Lys He Lys Leu His Met Glu Gly 

1 ' 5 10 15 

Asn Val Asn Gly His Ala Phe Val He Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

Pro Tyr Asp Gly Thr Gin Thr Leu Asn Leu Thr Val Lys Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ser Tyr Asp He Leu Thr Asn Ala Phe Gin Tyr Gly 

50 55 60 

Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp He Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Thr Phe Pro Glu Gly Tyr Ser Trp Glu Arg Thr Met Ser Tyr Glu 

85 90 95 

Asp Asn Ala He Cys Asn Val Arg Ser Glu He Ser Met Glu Gly Asp 

100 105 HO 

Cys Phe He Tyr Lys He Arg Phe Asp Gly Lys Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 140 

Met Met Tyr Val Arg Asp Gly Phe Leu Met Gly Asp Val Asn Met Ala 
145 150 155 160 

20/31 



Leu Leu Leu Glu Gly Gly Gly His His Arg Cys Asp Phe Lys Thr Ser 

165 170 175 

Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His Tyr Val Asp 

180 185 190 

His Arg He Glu He Leu Ser His Asp Arg Asp Tyr Ser Lys Val Lys 

195 200 205 

Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Leu Leu Pro Ser Gin Ala 

210 215 220 

<210> 14 
<211> 675 
<212> DNA 

<213> Lobophytum eras sum 
<400> 14 

atg agt gtg att aaa caa gaa atg aag ate aag ctg cat atg gaa gga 48 
Met Ser Val lie Lys Gin Glu Met Lys He Lys Leu His Met Glu Gly 

15 10 15 

aat gta aac ggt cat gca ttt gtg att gaa gga gat gga aaa gga aag 96 
Asn Val Asn Gly His Ala Phe Val He Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

cct tac gat ggg aca cag act tta aac ctg aca gtg aaa gaa ggc gca 144 
Pro Tyr Asp Gly Thr Gin Thr Leu Asn Leu Thr Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt tct tac gac ate ttg aca aat gcg ttc cag tac gga 192 
Pro Leu Pro Phe Ser Tyr Asp He Leu Thr Asn Ala Phe Gin Tyr Gly 

50 55 60 

aat aga gca ttc act aaa tat cca gec gat ata cca gac tat ttc aag 240 
Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp He Pro Asp Tyr Phe Lys 
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65 70 75 80 

cag acg ttt ccc gag ggg tat tea tgg gaa aga acc atg agt tat gaa 288 
Gin Thr Phe Pro Glu Gly Tyr Ser Trp Glu Arg Thr Met Ser Tyr Glu 

85 90 95 

gac aac gec att tgc aac gtg aga age gag ate age atg gaa ggc gac 336 
Asp Asn Ala He Cys Asn Val Arg Ser Glu He Ser Met Glu Gly Asp 

100 105 110 

tgc ttt ate tat aaa att egg ttt gat ggc aag aac ttt ccc ccc aat 384 
Cys Phe He Tyr Lys He Arg Phe Asp Gly Lys Asn Phe Pro Pro Asn 

115 120 125 

ggt cca gtt atg cag aag aaa act ttg aag tgg gaa cca tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 140 

atg atg tac gtg cgt gat ggg ttt ctg atg ggt gat gtt aac atg get 480 
Met Met Tyr Val Arg Asp Gly Phe Leu Met Gly Asp Val Asn Met Ala 
145 150 155 160 

ctg ttg ctt gaa gga ggt ggc cat cac cga tgt gac ttc aaa act tec 528 
Leu Leu Leu Glu Gly Gly Gly His His Arg Cys Asp Phe Lys Thr Ser 

165 170 175 

tac aaa gcg aaa aag gtt gtg cag ttg cca gat tat cac tat gtg gac 576 
Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His Tyr Val Asp 

180 185 190 

cat cgt ate gag ate ttg age cat gac agg gat tac age aaa gtc aag 624 
His Arg He Glu He Leu Ser His Asp Arg Asp Tyr Ser Lys Val Lys 

195 200 205 

ctg tat gag aat gcg gtt get cgc tat tct ttg ctg cca agt cag gee 672 
Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Leu Leu Pro Ser Gin Ala 
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210 215 220 

tag 675 
<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

gaaggrtgyg tcaayggrca y 21 
<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 16 

acvggdccat ydgvaagaaa rtt 23 
<210> 17 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 17 

ggccacgcgt cgactagtac gggiigggii gggiig 36 
<210> 18 
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<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 18 

ccatcttcaa agagaaaaga ccttt 25 
<210> 19 
<211> 20 - 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 19 

ggccacgcgt cgactagtac 20 
<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

catgagttct tgaaatagtc aac 23 
<210> 21 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

atggctcttt caaagcgagg tg 22 
<210> 22 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 22 

gggggatccg accatggctc tttcaaagcg aggtg 35 
<210> 23 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 23 

tagaaatgac ctttcatatg acattc 26 
<210> 24 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 24 
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tctgtttcca tattgaaagg ctg 23 
<210> 25 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 25 

atggtgtctt attcaaagca aggcatcgca ca 32 
<210> 26 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 26 

cgggatccga ccatggtgtc ttattcaaag caaggcatcg caca 44 
<210> 27 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 27 

tagaaatgac ctttcatatg acattc 26 
<210> 28 
<211> 23 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 28 

tctgtttcca tattgaaagg ctg 23 
<210> 29 
<211> 32 
<212> DNA - 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 29 

atggtgtctt attcaaagca aggcatcgca ca 32 
<210> 30 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 30 

cgggatccga ccatggtgtc ttattcaaag caaggcatcg caca 44 
<210> 31 
<211> 22 
<212>- DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 31 

atggctcttt caaagcacgg tc 22 
<210> 32 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 32 

gggggatccg accatggctc tttcaaagca cggtc 35 
<210> 33 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 33 

ggiwsbgtia ayggvcayda ntt 23 
<210> 34 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 34 

gtcitcttyt gcaciacigg iccatydgva ggaaa 35 
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<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 35 

ccttgaaaat aaagctatct 20 
<210> 36 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 36 

ccctgtatgc ttgtgtcctg 20 
<210> 37 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 37 

cccggatccg accatggtgt cttcattggt taagaa 36 
<210> 38 
<211> 21 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 38 

grraggiwsb gthaayggvc a 21 
<210> 39 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 39 

aactggaaga attcgcggcc gcaggaa 27 
<210> 40 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 40 

gtcitcttyt gcaciacigg iccatydgva ggaaa 35 
<210> 41 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 41 

ttgtcaagat atcgaaagcg aacggcagag 30 
<210> 42 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 42 - 

ggccacgcgt cgactagtac 20 
<210> 43 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 43 

cttctcacgt tgcaaatggc 20 
<210> 44 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

i 

<223> Description of Artificial Sequence: Synthetic DNA | 
<400> 44 . | 

cccggatccg atgagtgtga ttacawcaga aatgaagatg gage 44 ! 

U 
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